DESCRIPTION

INTRODUCTION.
RELATIONS OF THE QUADRANGLE.

The Deming quadrangle is bounded by parallels 32° and
32° 30’ and by meridians 107° 30" and 108° and thus includes
one-fourth of a square degree of the earth’s surface, an area, in
that latitude, of 1,008.69 square miles. It is in southwestern
New Mexico (see fig. 1), a few miles north of the international
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FraurRe 1.—Index map of southwestern New Mexico and adjacent regions
in Arizona and Texas.
The location of the Deming quadrangle (No. 207) is shown by the darker ruling. Lighter ruling

shows other quadrangles described in folios : 129, Clifton; 166, El Paso; 199, Silver City.
boundary and is wholly within Luna County. The town of
Deming, from which it is named, is near the center of the
quadrangle.

The quadrangle forms a part of the great region of open
basins and short, detached, almost parallel mountain ranges,
called the Great Basin, that lies south and southwest of the
Rocky Mountain province and extends far southward into
Mexico. (See fig. 2.) The greater part of the quadrangle is
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FiGURE R.—Relief map showing the mountain ranges in southwestern New
Mexico and the desert plains out of which they rise.

occupied by bolsons or desert plains, which form a part of the

wide belt of such plains that extend southwestward for many-

miles from the valley of Pecos River. Its surface is broken,
however, by Cooks Range and Florida Mountains, two of the
short mountain ranges that characterize the region, as well as
by several small groups of hills. The area is traversed by the
wide but shallow valley of Mimbres River.

A preliminary account of the survey of the quadrangle and
the surrounding region has been published.’

1 Darton, N. H., Geology and underground waters of Luna County,
N. Mex.: U. S. Geol. Survey Bull. 618, 1916.

OF THE DEMING

By N. H. Darton.

GENERAL GEOLOGY AND GEOGRAPHY OF SOUTHWESTERN
NEW MEXICO.

STRUCTURE.

The Rocky Mountains extend into northern New Mexico,
but the southern part of the State is characterized by detached
mountain ridges separated by wide desert bolsons. Many of
the ridges consist of uplifted Paleozoic strata lying on older
granites, but in some of them Mesozoic strata also are exposed,
and a large amount of volcanic material of several ages is
generally included. The strata are deformed to some extent.
Some of the ridges are fault blocks; others appear to be due
solely to flexure. The bolsons, some of which are 30 miles or
more wide, are former deep valleys, now filled with Tertiary
and Quaternary deposits, which in many places are more than
1,000 feet thick and form a nearly level desert floor. This floor
is deeply trenched by the Rio Grande, which flows through a
valley 400 feet deep near El Paso. In some areas lavas are
interbedded with the bolson deposits or have overflowed them.
The ridges rise abruptly from a few hundred to more than 5,000
feet above the bolsons and range in length from less than a
mile to 90 miles and in places reach a width of 15 miles. The
chief ridges of southwestern New Mexico shown in figure 2 are
the Mimbres Mountains, Caballos Mountains, Cooks Range,
Black Range, Burro Mountain, Mogollon Mountain, Florida
Mountains, Big Hatchet Mountains, Sierra Madre, and Pelon-
cillo Mountains. :

STRATIGRAPHY.

Pre-Cambrian rocks.—Rocks of pre-Cambrian age are exposed
at but few places in southwestern New Mexico. They outerop
in the Burro and Florida mountains, in Cooks, San Andres,
Caballos, San Cristobal, and Sierra Oscura ranges, and at a few
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Paleozoic rocks.—The general relations of the Paleozoic rocks
are shown in figure 3.2  All the earlier Paleozoic rocks appear
to be absent from northern New Mexico, where the Pennsyl-
vanian beds lie on the pre-Cambrian rocks, but Mississippian
and older rocks are extensively developed in the southern and
southwestern parts of the State, as shown in figure 3. The
Cambrian is represented by sandstone, which appears to extend
throughout the southern half of the State. At some places the
sandstone has yielded Upper Cambrian fossils, and glauconite
in disseminated grains is a characteristic feature in many beds.

Limestones of Ordovician age outcrop in all the larger ranges
in southwestern New Mexico, notably in Cooks Range, in the
Silver City region, in the Florida and Victorio mountains and
other ridges near Deming, and in the Mimbres, Caballos, San
Andres, and Sacramento ranges. They appear also in the
Franklin Mountains, near El Paso. These limestones comprise
strata of late Beekmantown and of Richmond ages, but they
represent only portions of Ordovician time. Iimestones of
Silurian age are exposed in the Mimbres Range, at Silver City,
in Cooks Range, in the Florida and Victorio mountains, and
in the Franklin, San Andres, and Sacramento mountains.

In central southwestertn New Mexico the Devonian is repre-
sented by dark shale, to which the name Percha has been given.
The type locality is in the Lake Valley district. The southern-
most point at which the shale was noted is in Fluorite Ridge,
a few miles north of Deming. It is exposed in Cooks Range,
Mimbres, San Andres, and Caballos mountains, and about
Silver City, and it carries many distinctive species of fossils.

~ The Devonian shale is succeeded by Mississippian limestone
that apparently underlies much of western New Mexico south
of the Ladrone Mountains but is absent from the Franklin
Mountains and from the Florida Mountains and other ranges
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F1GURE 3.—Generalized columnar sections showing the stratigraphy of the Paleozoic sedimentary rocks in southwestern New Mexico and the
correlation of the formations in the various localities.

The locations of sections are shown on the accompanying small index map. The character of the rocks is indicated by the symbols used in the sections.
Scale, 1 inch=>500 feet.

other places. Granite and gneiss are the principal rocks. In
the Franklin Mountains, north of El Paso, there are two pre-
Cambrian formations, the upper one a rhyolite porphyry more
than 1,500 feet thick and the lower one (Lanoria quartzite)
comprising about 1,800 feet of quartzite and some slate.

in the southern part of Luna County. In the Mimbres Moun-
tains and in Cooks Range a formation of early Mississippian

2 See also Darton, N. H., A comparison of Paleozoic sections in southern
New Mexico: U. S. Geol. Survey Prof. Paper 108, pp. 81-55, 1917 (Prof.
Paper 108-C). ' : ;



age, called the Lake Valley limestone, is extensively developed;
it is well represented at Silver City, in Fluorite Ridge, and in
San Andres and Sacramento mountains. The later Carbon-
iferous rocks are of widespread occurrence and great thickness
throughout New Mexico. They consist of limestones in the
lower part and of red beds, limestones, and sandstones in
the upper part. Limestone increases toward the south, and in
the Franklin Mountains no red beds appear. Limestone also
predominates about Silver City, but in Cooks Range dark shale
is the principal rock. In central New Mexico the upper part
of the series is called the Manzano group and the lower part
the Magdalena group. The upper part is prominent in the
Florida Mountains, about Tres Hermanas Mountains, and in
some other ranges in southern New Mexico and lies uncon-
formably on limestones of Ordovician and Silurian ages.
Mesozote rocks.
tains the rocks of known Pennsylvanian age are separated from
the known Cretaceous strata by a thin formation consisting
largely of conglomerate, which is of undetermined age but
which is here tentatively classified as Triassic (?). »
Probably Cretaceous shales underlie many of the wide bol-
sons of southwestern New Mexico, but rocks of that age are not
extensively exposed. Sandstones of the Comanche series out-
crop in Cooks Range, in Fluorite Ridge, and near Silver City

and are in places overlain by Colorado shale. In the southern

part of the State impure limestones of Comanche age appear.
Cenozoic rocks.—In southwestern New Mexico the Tertiary

system is represented mostly by igneous rocks, partly frag- -

mental and partly surface flows, but definite evidence as to
their exact age is lacking. Their outcrops are extensive, and
doubtless these materials underlie portions of the bolsons also.
The many flows included in this Tertiary succession present
a certain sequence in places, but the relative positions of some
of the sheets have not been determined and it is difficult to
distinguish between Tertiary and Quaternary eruptive rocks.
The principal Quaternary deposits are widespread sheets of
sand, gravel, and clay, which occupy most of the great desert
plains. In southwestern New Mexico the plain built of Qua-
ternary deposits extends from the Rio Grande to the Conti-
nental Divide and merges into all the larger valleys or bolsons.

CLIMATE.,

The climate of the region is similar to that of the wide
district extending from western Texas to the eastern part of
southern California. The winters are mild, and although in
summer the temperature at midday is high, the air is so dry that
the heat is more endurable than the heat of the Eastern and
Central States. As the altitude of the greater part of the
bolson area ranges from 4,200 to 4,800 feet, the heat is much

less than in the lower lands of the Southwest. The rainfall is

small, averaging less than 10 inches a year in the lowlands and
reaching its maximum in July, August, and September. On
the mountains the precipitation is greater, as the higher lands
receive many snows and showers which do not extend over the
valleys. The region lies far south of the normal storm track

extending across the central United States, and in consequence

the weather is much more uniform than in districts farther
north. Nearly 300 days a year have sunshine for the greater
part of the day, and long cloudy periods and storms are rare.
The following figures of precipitation, temperature, and frost
are taken from publications of the Weather Bureau:

Precipitation, in inches,v at Deming, N. Mezx.
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1908. First killing frost Oct. 19; last, Mar. 19; 28 rainy days; 281 clear; 91 part cloudy; 44
cloudy; 1 foot snow. E

1909, First killing frost Oct. 9; last, April 28; 238 rainy days; 280 clear; 107 part cloudy; 28
cloudy ; 10} inches snow.

1910, First killing frost Oct. 20; last, Mar, 80; 14 rainy days; 1386 clear; 186 part cloudy; 96
cloudy ; no snow. ’

1911, First killing frost Oct. 22; last, Mar. 18; 40 rainy days; 167 clear; 120 part cloudy; 96
cloudy ; 5 inches snow.

Tn Cooks Range and in the Florida Moun--

The mean monthly and annual temperatures of the Deming
region are much more uniform than the rainfall. The hottest

month is June in some years and July or August in other

years. December is usually the coldest month.

Monthly and annual temperatures, in degrees Fahrenheil, at Deming,

N. Mex.
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Mean 1908-1911__| : ! __________________ 59.6

VEGETATION.

The natural vegetation of the region is of the kind that
results from an arid climate. The bolsons bear scattered
shrubs and grasses, locally groves of scrubby mesquite, and
more or less yucca. The mountains are mostly rocky slopes
that bear only a few small trees, sotol, and cacti of various
kinds. Near the springs and at some of the old ranches small
clumps of cottonwood are found, but along the dry arroyos the
yucca is the dominant growth. Yucca also grows extensively on
the sandy plains and at the foot of the ridges. In the Florida
Mountains and on Cooks Range there are scattered junipers
and some small pines. Grasses grow sparsely on parts of the
bolsons and afford scant pasturage for cattle, except in unusu-
ally dry periods, when it becomes very scarce. '

SETTLEMENT.,

The Deming quadrangle is thinly populated, and large areas

are not settled at all. The principal town is Deming, a city of

about 3,200 population. It has been in existence many years
and of late has shown considerable growth. Hondale and
Iola are small villages, and at Carne, Spalding, Tunis, and
Mountain View there are a few houses. Parma and Luxor are
only railroad sidings. Formerly the only inhabitants in the
country surrounding Deming lived at the widely separated
cattle ranches. The very few roads led straight across country
from one settlement to another. Recently a large number of
settlers have come into the region, taken up homestead claims,
and installed irrigation plants. The development of home-
steads has resulted in the clearing and fencing of an extensive
district, and accordingly many of the roads have been changed
to follow section lines. Most of the ranches are in the wide
plain south and southeast of Deming. Some are scattered
along the Mimbres Valley-as far as Birchfield ranch, several
are near Spalding and east, north, and southeast of Red
Mountain, and a. few are at other places. The quadrangle is
crossed by the main line of the Southern Pacific Co. and by
the Silver City branch of the Atchison, Topeka & Santa Fe
Railway. The Deming branch of the El Paso & Southwestern
Railroad also crosses part of it. Years ago a line was graded
from Deming southward through Columbus into Mexico, but
the rails were not laid. The grade remains and is utilized as
a public road. The old Butterfield trail crosses the northern
part of the quadrangle and was much used as an emigrant road
in earlier days. Fort Cummings, now abandoned and in
ruins, was then a military post with troops to convoy travelers
through the mountain pass on the west, where at times the

‘Apache Indians were a serious menace.

TOPOGRAPHY.
RELIEF.

General features—The principal features of relief are the
ridges constituting the southern termination of Cooks Range
and the Florida and Little Florida mountains. These three
prominent ridges extend from north to south across the eastern
half of the quadrangle, and the Tres Hermanas Mountains, a
short distance south of the quadrangle, are apparently part of
the same range. The gap between Cooks Range and the

Little Florida Mountains is 6 miles wide. Red Mountain and

Black Mountain are two prominent isolated buttes rising out
of the bolson west of Deming, and there are a few other low
rocky mounds, among which the Burdick Hills, Snake Hills,
and White Hills are conspicuous. About 80 per cent of the
area is a plain, nearly level but sloping gently into the wide
central valleys and rising steeply at the base of the ridges.
The altitude of this plain is about 4,350 feet above sea.level
near Deming and about 500 feet higher in the northwest
corner of. the quadrangle. It slopes down to about 4,050 feet
in the southeast corner, which is the lowest point in the area.
The highest point is a summit of the Florida Mountains; at
Arco del Diablo, which is slightly higher than 7,400 feet above
sea level. : "
Mountains.—The southern half of Cooks Range extends
about 12 miles into the Deming quadrangle, and its higher
ridges are prominent topographic features. Cooks Peak, the
culminating summit of the range, with an altitude of 8,408

feet, lies 1} miles north of the margin of the quadrangle.
South of that peak the altitude decreases sharply to 7,200 feet
at latitude 32° 30" and to 5,125 feet in the pass west of Fort
Cummings. South of that pass the range is continued by a
series of detached ridges and knobs, some of which rise to
5,600 feet, as far as the railroad northeast of Mirage siding,
where the altitude is-about 4,500 feet. Fluorite Ridge (alti-
tude 5,700 feet) and Massacre Peak (5,450 feet) are outlying
ridges. _

The main ridge of Cooks Range is characterized by rugged
slopes and irregular summit knobs about Cooks Peak flanked

by a succession of cliffs rising in huge steps, a feature due to

the alternation of harder and softer beds-of limestone lying
nearly horizontal. A part of the range, known as Sarten
Ridge, is characterized by high cliffs of sandstone facing north
and east and by long slopes in the opposite direction. This
ridge dies out 3 miles south-southwest of Fryingpan Spring.
Fluorite Ridge- has rocky slopes of sandstone on the north
and east sides, porphyry ridges on the south side, and a high
limestone knob at the southeast corner. Goat Ridge lies a
short distance northwest of Fluorite Ridge.. Volcanic rocks
in successive sheets and masses form a series of ridges and
knobs, several of them rising to an altitude of 5,500 feet, that
extends for some distance along the east side of Cooks Range
and south of Fort Cummings and reaches southeastward
beyond the end of Sarten Ridge.

The Florida Mountains form a high, rugged ridge, in
greater part single crested, which begins 9 miles southeast of
Deming and extends 9 miles farther south. Its higher sum-
mits exceed 7,000 feet in altitude, or nearly 3,000 feet above
the adjoining bolson. The highest peak, which is just above
the Arco del Diablo, has an altitude of about 7,400 feet. One
of the peaks near the south- end of the ridge rises to 7,200
feet, and Gym Peak is slightly higher than 7,000 feet. The
ridge is crossed by several gaps at altitudes of 6,000 to 6,400
feet, and a prominent outlying butte at the north end of the
mountain has an altitude of 5,600 feet. The greatest width of
the mountain, near Gym Peak, is nearly' 6 miles, but its
average width is considerably less.. The surface of the moun-
tain, which is one of the steepest and roughest in the South-
west, is practically all bare: rock, presenting steep slopes, with
many precipices and pinnacles. Three kinds of topography
are represented—on the north, a rugged mass of voleanic
agglomerate weathered into crags and pinnacles (see PL II);
on the south, precipitous cliffs and peaks of granité; and on
the southeast, the Gym Peak ridge mostly limestone, with long
rocky slopes due to steeply dipping strata. The Arco del
Diablo is an archway eroded through a high wall of agglom-
erate near the top of the highest part of the ridge. As shown
in Plates T and IT on the illustration sheet the mountains rise
very abruptly out of the surrounding bolson plain.

The Little Florida Mountains lie north of the Florida
Mountains, from which they are separated by a low gap about
half a mile wide, filled with: bolson deposits.  The ridge is

-about 6 miles long, with south-southeastward trend, and has a

maximum width of slightly more than 2 miles: The sides are
steep, and the top'is in part an:irregular plateau with.knobs
and low- ridges,. the highest of which have an altitude of
slightly more than 5,600 ‘feet, or 1,400 feet above the plain.
The north end of the mountain:consists of .an outlying . butte
about 600 feet high, separated from the main ridge by a low
rocky ‘gap.. The'steep west face of the mountain consists of a
thick. cap -produced by a:succession:of sheets of igneous rock
lying on softer ‘beds.. Some of ‘the steps-and irregularities at
the southern end are due to faulting.  The east slope in places
consists : of coarse agglomerate,. mostly in :steep ‘cliffs -deeply
cut by canyons. . -

Black Mountain :rises abruptly from the bolson ‘about 9 miles
due northwest:of Deming. (See Pl .IX.) It trends nearly

~east and . west, its crest line gradually rising at the west end

to a small . knob-like summit: 5,376 feet above sea level .and
900 feet above:its: base. The:dark:color. of its thick cap of
basalt has given the:mountain-its name.. '

Red Mountain is a’large conical butte, rising abruptly out
of the bolson 10 miles southwest of Deming. Its:altitude. of
5,418 feet is nearly the same as that of Black Mountain and it
rises to approximately the same height above: the surrounding
plain. Red Mountain is nearly bare of soil and consists

“mostly of ledges of igneous rock, with long talus slopes of loose

slabs along its base. '

The conical buttes rising out of the bolson 3 miles south of
Red Mountain are known as the Snake Hills. They are from
100 to 200 feet high, and in greater part their slopes are steep,
with limestone ledges and cliffs due to the alternation of hard
and soft beds. The higher knobs are formed of more resistant
cherty beds.

Bolsons—The wide valleys or bolsons which constitute a

~ large part of the Deming quadrangle have a general rise from

southeast to northwest. Their altitude in the southeast corner
of the quadrangle is 4,000 to 4,100 feet, and they attain an
altitude of 4,800 feet 3 miles northwest of Spalding, an up-

~ grade of about 750 feet in 44 miles, or about 17 feet to the



mile—but the rate is considerably higher from Deming north-
ward. The bolson surface appears to be perfectly flat except
for some few low mounds of sand and shallow arroyos. Near
the mountains the bolson slope becomes much steeper or
gives place to long, stoping alluvial fans, which are especially
conspicuous about the Florida Mountains. (See P1. II.)

 DRAINAGE.

The main stream in the Deming quadrangle is Mimbres
River, which has a surface flow only in times of exceptional
rainfall. Its freshet flow has not been known to reach beyond

the central part of T. 25 8., R. 7 W., where the channel .

spreads out widely in the desert bottom. Nearly every year
the water passes Spalding at times of heavy rainfall. Not
infrequently it extends to Deming and beyond, but its flow
period is very short and for the greater part of the year its
bed in the Deming quadrangle is dry sand. (See Pl VI.)
An important affluent is San Vicente Arroyo, which joins the
Mimbres a mile south of Spalding and in time of flow brings
a large volume of water from the Silver City district. The
drainage of Cooks Range, Little Florida Mountains, and the
east side and north end of Florida Mountains belongs to the
‘main Mimbres system but rarely reaches the river channel.
A line from Red Mountain to White Hills and the center of
the west side of Florida Mountains approximately defines a
watershed, south of which the surface slopes into the valley of
Palomas Arroyo, whose channel crosses the southwest corner
of the quadrangle. This arroyo passes through the gap at the
south end of Florida Mountains and into the southern exten-
sion of the Mimbres valley near the international boundary
line. This valley extends into a large inclosed basin in
Mexico.

DESCRIPTIVE GEOLOGY.

STRATIGRAPHY.
ROCK FORMATIONS.

. The rocks of the Deming quadrangle are in part of sedi-
mentary and in part of igneous origin. The sedimentary
rocks range in age from Cambrian to Quaternary and include
strata known to belong to all the systems except the Triassic
and Jurassic, but the Silurian, Devonian, and Cretaceous
systems are only slightly represented. "The Paleozoic and
Mesozoic strata consist of widespread sheets of limestone, shale,
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and sandstone, which belong chiefly to the Ordovician, Car- -

boniferous, and Cretaceous systems. The Cenozoic deposits
consist in part of volcanic agglomerate and other pyroclastic
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~upon a floor of pre-Cambrian crystalhne rocks.
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rocks of Tertiary age, interbedded with more or less ordinary
detrital sediment, and in part of clay, sand, and gravel of

Quaternary age, filling the former deep valleys between the

mountain ranges and forming the extensive bolson deposits.
Prdbably considerable areas of the bolsons are also underlain
by Tertiary and Cretaceous rocks. The sequence, thickness,
and general character of the beds are shown in figure 4.

The igneous rocks are in part of pre-Cambrian and in part
of Cenozoic age. The pre-Cambrian rocks are granite and
associated small masses of other crystalline rocks, that form a
floor upon which the stratified rocks are deposited. The
Cenozoic igneous rocks are in part intrusive porphyry, and in
part latite, andesite, and rhyolite of Tertiary age, mostly in
effusive flows extensively interbedded with the pyroclastic
deposits, and basalt flows of Quaternary age. There are also
intrusive sheets, stocks, and dikes cutting the older rocks.
The whole complex of Tertiary igneous rocks and inclosing
beds is undoubtedly the ploduct of a single epoch of great
volcanic activity.

SEDIMENTARY ROCKS.
PRE-O_AMBRIAN ROCKS.

The sedimentary rocks of the quadrangle lie unconformably
‘'The basal
contact of the sedimentary rocks is exposed in a number of
places in the quadrangle, and everywhere the underlying rock
is granite of a rather uniform type. The age of the granite is
not known, except that it is pre-Cambrian. Associated with it
are small masses of rock of syenitic or monzonitic character and
of granite porphyry. The granite is cut by a few hornblendic
dikes of unknown age. Some portions of the granite and asso-
ciated rocks are gneissic and possibly may be inclusions derived
from a complex of older rocks. The rocks associated with the
granite are not mapped separately.

GRANITE.

Distribution.—The granite is most prominently exposed in
the southern half and on the southwestern slope of the Florida
Mountains, where it occupies an area of more than 30 square
miles and forms peaks and ridges which rise 2,500 feet or more
above the adjoining bolson. It is also exposed on both the
southern and the northern slopes of Fluorite Ridge, on Goat
Ridge, and in the Pony Hills. It may be of wide extent
immediately beneath the bolson deposits.

Relations and age.—The granite is overlain unconformably
by the Bliss sandstone, of Upper Cambrian age. At the con-
tact the usual features of shore deposition are displayed—a
slightly irregular floor of granite overlain by coarse sediments
showing no evidence of metamorphism. At numerous places
the granite is in contact with other Paleozoic rocks, but these
contacts are faults. On the slope 2 miles south of Gym Peak
the granite is so intricately faulted that it appears to include
and to penetrate the upper part of the Gym limestone, but the
limestone is not metamorphosed, the granite retains its coarse

~grain up to the contact and shows evidence of crushing, and

the relations indicate a complex overthrust along several planes.

In the Pony Hills the granite may be overlain by the Sarten |

sandstone, which would indicate a great overlap; but faulting
is more likely.

Character.—The granite is chiefly a massive. coarse—gralned
pale-reddish to light greenish-gray rock, weathering into rugged
forms of brownish tint. There are some local variations in

- character and composition, notably the development of band-

ing or gneissic structure in a few places. There are also small
included masses of darker rocks, mostly dioritic and por-
phyritie, some of which may represent an older complex, as
suggested, and some of which may be younger intrusive
masses.

Petrography. 1—Most of the granite is of uniform mmemloglc
constitution, consisting essentlally of quartz, feldspar, chlorite,
and iron oxides, but in general the granite in the Florida
Mountains contains a larger proportion of sodic feldspars than
that in Fluorite Ridge. The granite near and south of Capitol
Dome consists almost entirely of feldspar and quartz, the former
predominating. Microscopic examination shows the feldspar to
be a peculiar microperthitic intergrowth of orthoclase and albite
or oligoclase. The quartz crystals are somewhat deformed.
Ferromagnesian minerals, other than magnetite, are entirely
altered to aggregates of chloritic material mixed with magnetite
or hematite. The outlines indicate the former presence of mica,
which, however, was not abundant. Magnetite, apatite, and
zircon are accessories.

The light-colored granite of the Florida Mountains shows
some local variations from the type described, but the outcrops
are of small extent. In one area, south of Capitol Dome,
the rock contains abundant quartz, microperthitically inter-
grown orthoclase and albite, and aggregates of green chlorite
and of yellowish secondary biotite and magnetite, which is
fairly abundant. Accessory minerals are zircon and apatite.
‘The rock is gray to drab in color, of rather fine texture,

1The petrographic deseriptions in this folio were prepared by John
L. Rich.

and is in places somewhat porphyritic. A normal pinkish
granite from south of The Park differs from the type only in
having a higher proportion of quartz and, perhaps, a more
pronounced red color. The red color of this, as well as of
most of the granite of the Florida Mountains, is due, in part,
to staining by hematite, which, as a product of the decompo-
sition of the mafic minerals, has spread into the cleavage cracks
of the feldspar and into the fracture planes of the quartz
crystals. '

In the granite of Fluorite Ridge the albite and the ortho-
clase are in separate crystals, but the rock is closely similar
to that of the Floride Mountains in most of its features.
The granite of the Pony Hills is mostly of light pinkish-gray
color and of uniformly medium coarse texture, the crystals
averaging from 2 to 5 millimeters in diameter. Pink and
white unstriated feldspal quartz, and biotite are the most
noticeable mmerals in the granite, Wlth smaller amounts of
dark minerals.

G'neissic phases.—Portions of the gramte on the slope south
of Capitol Dome are gneissic. At one place a fine-grained,
light-gray granitic or aplitic gneiss is composed almost entirely
of quartz and feldspar, with very subordinate ferromagnesian
minerals. Gneissic banding, revealed by the stringing out of
the dark constituents, is distinct. Microscopic examination of
the powdered rock shows abundant quartz, orthoclase, and
albite in about equal proportions, and subordinate biotite,
generally altered to chlorite. At another place not far distant
the granite is gray to drab and is notably granulated. The
microscope reveals a medium-grained, slightly porphyritic
texture, with perthite (orthoclase and albite) and quartz as
essential minerals. The quartz crystals are markedly granu-
lated, and fragments of them are pressed into the feldspars. -
Ferromagnesian minerals are represented by secondary aggre-
gates of deep-green chlorite and yellow biotite. Accessory
minerals are apatite, magnetite, and considerable zircon.

The gneiss occurring in large fragments in the breccia on
the southern slope of Fluorite Ridge is a gray rock, consisting
of quartz, feldspar, and brown-green biotite, of typical granitic
character but having pronounced gneissic banding. The feld-
spar crystals, whose maximum length is 3 millimeters, are
mostly orthoclase and microcline, with subordinate albite.
The pink orthoclase in the gneiss gives it a pink to purplish
tint. '

A somewhat similar gneissic granite occurs in places in the
Pony Hills. It is rather fine grained, of dull-gray color, and
has a well-defined banding.

A third notable variety of gneissic granite outcrops on the

~ lower slope of Fluorite Ridge half a mile southwest of Fluor

Camp and about 500 yards south of the breccia just described
It is of bright-red color and of medium-grained, evenly gran-
ular texture, with gneissic banding only slightly developed.
Individual crystals measure 8 millimeters in diameter. The
minerals visible are pink feldspar, quartz, and subordinate
altered ferromagnesian silicates. Under the microscope the
rock exhibits strong granulation, as most of the quartz is
crushed into small fragments. The feldspar is microcline
and albite in about equal proportions. Most of the microcline -
is fresh, but the albite is considerably altered to sericite.
Another product of alteration is an iron stain that gives the
rock a red color. Green, strongly pleochroic chlorite is the
principal ferlomagneman ‘mineral. Apatite’ is an abundant
accessory; magnetite is rare.

Although these three granitic gnelsses exhibit differences in
color, texture, gheissic banding, and granulatlon of the com-
ponent minerals, they are closely similar in composition and
are doubtless all of the same age.

Part of the gramte at the foot of Fluorite Ridge, southwest
of Fluor Camp, is notably porphyritic. It is of marked green
color and shows scattered phenocrysts of pink orthoclase, 2
centimeters in length and 1 centimeter in width, embedded in
a granular matrix composed essentially of abundanf biotite and

"quartz and of light-green sericitized albite in crystals, some of

which measure as much as 1 centimeter across. The micro-
scope shows also a subordinate amount of microcline in the
groundmass, in addition to the cloudy sericitized albite.
Accessory minerals are apatite, magnetite, and leucoxene,
probably derived from original ilmenite. The rock has been
crushed, for the quartz shows much granulation and undula~
tory extinction. There is a slight tendency toward gneissic
banding revealed by the arrangement of the mica flakes.

ROCKS ASSOCIATED WITH GRANITE.

Gray granite. — The granite of the Florida Mountains
includes some masses of rocks, of a character somewhat dif-
ferent from normal, which outcrop on the slope west of Arco
del Diablo, in the pass east of The Park, and at other places in
the central and southern parts of the mountains. They are
either inclusions or local developments of the ordinary pinkish
granite, or possibly they are irregular dikes of post—Cambnan
intrusion.

The rock is moderately coarse grained, the crystals avemgmg
about a centimeter in diameter. Fresh specimens have a slaty



specimens unstriated feldspar and subordinate quartz, much of
blue to drab color and weather yellowish brown. In the hand
it interstitial, are the only minerals recognizable. Microscopic
examination of the powdered rock shows that the feldspar is
mainly anorthoclase, with a little orthoclase and some albite.
There is considerable variety in the amount of quartz in the
granite from different outcrops. Rock from the slope west of
Arco del Diablo contains a moderate amount of quartz but
much less than a normal granite, and the rock from the pass
northeast of The Park contains none that could be detected
with the hand lens, although a little could be seen in the
powdered rock. A finer-grained, more siliceous phase at the
“Window Mountain” mine, southwest of Arco del Diablo,
differs from the coarser variety in containing a greater amount
of quartz and slightly more orthoclase, and in the size of its
component crystals, which do not average half the size of those
of the other. A closely similar rock is associated with the
granite just south of Capitol Dome. 1In it, as in the coarser
variety first described, anorthoclase and albite are the domi-
nant feldspars. This rock is in turn cut by a fine-grained
dike of altered diabase.

In these exceptional rocks the sodic feldspars, anorthoclase
and albite, are predominant, and orthoclase, although present
in small amounts, is distinctly subordinate. The quartz is
subordinate, indicating a transition to syenite. The color of
the rocks, blue-gray when fresh, greenish or brownish yellow
when weathered, distinguishes them from the typical granite,
which always has a pronounced pink or red cast.

Granite porphyry.—Some rocks cutting or included in the
granite of the Florida Mountains approach sodic granite por-
phyry in character, but as they are rocks of intermediate com-
position they are difficult to classify definitely. The more
siliceous types approach the sodic granite porphyries, and the
more mafic are related to the quartz monzonite porphyries.
All are moderately dark and have a general greenish-gray cast.
White feldspar phenocrysts, 15 millimeters across, lie in a
darker fine-grained groundmass. In some of the rocks of this
class, included in the granite along the southern slope of the
Florida Mountains, the porphyritic character is lacking. Micro-
scopic examination shows that the phenoerysts are prevailingly
albite, but at one locality, a quarter of a mile southeast of
Capitol Dome, part of the phenocrysts are perthitic inter-
growths of orthoclase, albite, and oligoclase in various pro-

portions, quartz, green hornblende, and subordinate biotite.

Quartz is everywhere present but in various amounts; in
general it is subordinate and interstitial. The dark silicates
are in inverse proportion to the amount of quartz. They
include augite, green hornblende, and biotite. Hornblende is
the most abundant and is evidently, at least in part, an altera-
tion product of the augite; for in some places cores of unaltered
augite surrounded by green hornblende still remain. Biotite
is the brown variety, with pleochroism from yellow to deep
brown, in places altered to green chlorite. Accessory minerals
include magnetite, ilmenite, apatite, titanite, and a little pyrite.

Hornblendic dikes.—The dark rock of the dikes cutting the
granite southwest of Capitol Dome is an amphibolite com-
posed mainly of hornblende and subordinate feldspar. The
rock associated with the granite and probably cut by it half a
mile southwest of Fluor Camp is of similar character. More
or less gneissic banding is developed at both places. The rock
southwest of Fluor Camp is almost black, and the banding is
brought out by white specks of feldspar. The texture varies,
but some crystals are as much as a centimeter across, and the
larger ones lie in definite bands. Under the microscope the
powdered rock shows green hornblende as well as feldspar
ranging from oligoclase to andesite.

The rock south of Capitol Dome is finer grained, and the
feldspar is albite. Quartz is also present in small amount. In
this vicinity the granite is cut by a dike or includes a mass of
porphyritic diorite containing white labradorite crystals meas-
uring 8 millimeters across, which contrast strongly with the
dense, dark-green to black, fine-grained groundmass. The
labradorite is considerably altered to sericite. The ground-
mass consists of laths of andesite-labradorite, between which is
packed an aggregate of secondary green hornblende, subordi-
nate biotite, perhaps also secondary, and chlorite. Magnetite
and ilmenite or leucoxene are abundant accessories.

CAMBRIAN SYSTEM.
UPPER CAMBRIAN SERIES.

BLISS SANDSTONE.

Name and distribution.—Lying on the eroded surface of the
granite and forming the base of the Paleozoic strata is a sand-
stone that stratigraphically and lithologically so closely resem-
bles the Bliss sandstone of the El Paso quadrangle that the
name Bliss is here applied to it. It is exposed in the Florida
Mountains for about a mile on the slope west of Capitol Dome,
for about half a mile in the cliffs east of The Park, and on the
slope north of Gym Peak. It outcrops aleo on the southeast-
ern slope of Fluorite Ridge, just west of Fluor Camp.

Characler and thickness.—The formation consists of gray to
buff massive sandstone, partly quartzitic, in beds 30 to 40 feet
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thick, separated and overlain by beds of slabby sandstone and
of sandy shale containing much green glauconite in dissemi-
nated grains, a feature characteristic of later Cambrian rocks in
other places in the West. The upper beds contain a few limy
layers. ~

The exposed thickness is about 200 feet in the north end of
the Florida Mountains, about 160 feet on Fluorite Ridge, and
considerably less near Gym Peak. _

Relations.—The basal contact is well exposed for nearly a
mile on the northwestern side of the Florida Mountains, where
the coarse sandstone lies on the slightly uneven eroded surface
of the granite. (See Pl. III.) The basal beds are arkosic and
pebbly. In the exposures west of Fluor Camp the basal
quartzite stands nearly vertical and appears to be separated
from the granite by a small fault.

At the top of the formation the sandstone grades into sandy
shale and slabby sandstone, which give place abruptly to the
El Paso limestone without discernible evidence of erosional
unconformity to represent the supposed interval between the
deposition of the two formations.

Age and correlation.—No fossils have been found in the
formation in the Deming quadrangle, but in the Franklin
Mountains near El Paso, the type locality, the Bliss sandstone
containg Upper Cambrian fossils. Its stratigraphic relations
and general character indicate that it is equivalent to the
“Shandon quartzite” of central New Mexico and to the basal
sandstone of the Silver City region.

ORDOVICIAN SYSTEM.

ROCK FORMATIONS.

In the Deming quadrangle the Ordovician system is repre-
sented by a thick deposit of limestone, the lower part of which
is of Beekmantown (Lower Ordovician) and the upper part of
Richmond (Upper Ordovician) age. A large part of Ordovi-
cian time, however, is not represented by deposits, the whole
of the Middle Ordovician and parts of the Upper and Lower
Ordovician being absent, so that there must be an unconform-
ity between the formations. On the basis of lithology, fossils,
and stratigraphic position the lower formation has been corre-
lated with the El Paso limestone of the El Paso quadrangle, and
the upper formation with the Montoya limestone of the same
quadrangle. In most places it is difficult to determine the upper
limit of the Montoya and to separate it from the Fusselman
limestone, of Silurian age, which overlies it nearly everywhere.
Therefore the Montoya and Fusselman limestones have not
been separated in this folio but are mapped together.

LOWER ORDOVICIAN SERIES.

EL PASO LIMESTONE.

General character—The El Paso limestone,,,, 500 to 800 feet
thick, consists mainly of light-gray slabby limestone and
dolomitic limestone. It begins abruptly at the top of the Bliss
sandstone and ends abruptly at the base of the Montoya lime-
stone. Portions of the formation are slightly cherty, and some
beds contain considerable sand or clay. Pale reddish-brown
elongated blotches on the bedding planes are characteristic,
and the slabby bedding and light tint on weathering are also
distinctive of the formation.

Distribution and occurrence.—The most extensive outcrops
are in several localities in the Florida Mountains and in the
Snake Hills. A smaller area is exposed in the southeastern
part of Fluorite Ridge.

The exposures in the Florida Mountains near Capitol Dome,
east of The Park, and north of Gym Peak show all the
beds. Small outcrops of the upper beds lie at the foot of the
western slopes of the two ridges west of The Park. The. out-
crop west of Capitol Dome extends for more than a mile along
the lower slope of the mountain, rising steeply from the ledges
of Bliss sandstone to the dark massive limestone at the base of
the Montoya and in places to unconformable overlap by the
Lobo formation. At this locality the beds are about 800 feet
thick. The rock is gray limestone, in part dolomitic, and con-
tains a few layers or nodules of chert. Most of it is light gray,
in beds 2 to 6 inches thick, but about 140 feet of the basal
beds is more massive and much darker than the rest. The
exposures east of The Park—on the summit and on the west-
ward-facing slope—show about 700 feet of beds lying on Bliss
sandstone and capped by Montoya or Gym limestone. The
formation is exposed extensively on the northern slope of the
Gym Peak ridge and in outlying ridges on the north, where it
underlies the Montoya and is cut by several faults. Its thick-
ness appears to be fully 800 feet and possibly more, notably in
one long section of nearly vertical beds on the north side of the
draw about 1} miles due northwest of the peak. A small mass
lies just north of the road half a mile east of Byer Spring. On
the slope a mile southeast of the spring the formation includes
a thick mass of brown chalcedony, apparently due to local
replacement of some of the limestone, and other similar masses
appear along a fissure on the slope east of The Park.

The formation constitutes the central and eastern parts of

the Snake Hills, where the thickness exposed is not more than
700 feet. The lowest beds exposed at the east end of the

ridge are a typical light-gray slabby limestone, which extends
to the first knob west of the county road, where it gives place
abruptly to dark massive sandy limestone at the base of the
Montoya. The contact displays unconformity by planation,
with some slight channeling. :

The formation also outcrops for nearly a mile in the knob
just west of Fluor Camp, where it lies on or against Bliss
sandstone, and its nearly vertical beds are so crushed that a
thickness of only 400 feet is exposed in the eastern part of the
knob and somewhat less farther west.

Fossils and age.—Fossils are scarce in the formation, but a
few were found in each area of exposure. They were examined
by Ulrich and Kirk and most of them found to be a species of
Ophileta, of Beekmantown age. A few fossils were collected
from light-gray limestone near the top of the formation.
Those found at this horizon in the Snake Hills were identified
by Edwin Kirk as Dalmanella cf. D. pogonipensis Hall and
Whitfield and Hormotoma sp. On the west slope of Gym
Peak were found Strophomena ? near S. nemea Hall and Whit-
field, Hormotoma sp., and Trochonema sp. The brachiopods
are close to forms described from the upper part of the
Pogonip limestone, of the Fureka and White Pine districts
in Nevada, and indicate late Beekmantown age. On the
evidence of these fossils and on its close similarity in lithologic
character and stratigraphic relations the formation is correlated
with the El Paso limestone of the type locality in the Franklin
Mountains, near El Paso. It also represents the lower part
of the Mimbres limestone, as it has been called by Gordon,
in the region north of the Deming quadrangle.

UPPER ORDOVICIAN SERIES.

MONTOYA LIMESTONE.

@eneral character—The Montoya limestone in the Deming
quadrangle has the same general character as in the type local-
ity near El Paso. Its thickness in the quadrangle is nearly
everywhere 250 to 300 feet. Most of it is light gray. Several
beds contain a large amount of chert, which makes the rock
more resistant to weathering and hence more prominent in
outcrop. Much of the chert is in thin layers alternating with
pure limestone. At the base of the formation is a dark-gray,
more massive member. ‘ _

The formation overlies the El Paso limestone without notice-
able difference in attitude, but in places an abrupt change in

~ lithologic character and some other features indicate uncon-

formity. The upper limit of the formation, as exposed in the
quadrangle, is somewhat indefinite and is arbitrarily placed at
the top of the highest beds containing distinctive fossils. In

places the formation is overlain unconformably by the Gym .

limestone, at Capitol Dome by the Lobo formation, and in
other places by the Fusselman limestone. As the Fusselman
is thin and not very distinct, it is not separately mapped
in this folio.

Distribution and occurrence.—The formation outcrops exten-

_sively about Gym Peak and in The Park in the Florida Moun-

tains, at the west end of the Snake Hills, and in the knob
south of Fluorite Ridge. A small mass is exposed on the
slope west of Capitol Dome.

The most extensive exposures are along the westward-facing
cliffs east of The Park and along the western and southern
slopes of Gym Peak and of the ridge next northeast of that
peak. The beds extend down the northern slope of Gym Peak
in an outcrop 13 miles long and appear again a mile southeast
of Byer Spring. The formation outcrops also on the western
sides of the two ridges west of The Park. The thickness of
the small mass on the slope west of Capitol Dome is 145 feet,
comprising 50 feet of dark massive limestone at the base,
overlain by 25 feet of cherty limestone and 30 feet of dark
sandy limestone, capped by 40 feet of cherty limestone.

- The formation is extensively exposed in the high knobs and
ridges forming the western half of the Snake Hills and begin-
ning a short distance west of the main road. At the base is
dark impure massive limestone, abruptly separated from the
El Pasgo limestone by apparent erosional unconformity. This
is succeeded in order by cherty limestone, with alternate layers
of pure limestone, by 30 feet of massive sandy dark-gray lime-
stone forming low cliffs and grading into 35 feet of purer,
partly massive limestone weathering ‘to a dirty olive, and by
60 feet of alternate thin layers of cherty limestone and purer
limestone containing fossils. At the top, capping the highest
butte on the ridge, is a thick mass of highly cherty rock.

- Apparently all these beds—about 300 feet thick and forming

the whole height of the ridge—are Montoya limestone.
In the hill west of Fluor Camp the formation is prominent
on account of the conspicuous silica or chert beds that it con-

‘tains. Asin other exposures there is dark massive limestone at

the base, followed by cherty limestone, the chert mostly in thin
layers alternating with relatively pure limestone. Higher up is
purer slabby gray limestone containing many fossils and still
higher a thick body of highly cherty rock. At the top is 50
feet of massive limestone of unknown age, possibly Fusselman.
A short distance to the southeast are several small but promi-
nent ridges made up of thick beds of massive chert apparently



replacing a limestone, probably the Montoya, but as the chert
is nearly surrounded by porphyry and is cut by faults its
relations could not be determined.

Fossils and age—In the medial beds of the Montoya lime-
stone between the cherty members fossils are particularly
abundant. The following species have been identified by
Ulrich and Kirk:

Eurydictya cf. E. montifera.
Dinorthis subquadrata.
Plectorthis whitfieldi.
Hebertella occidentalis.
Dalmanella ef. D. meeki.
Dalmanella near D. jugosa.
Platystrophia acutilirata var.
Strophomena cf. S. subtenta.
Rhynchonella anticostiensis
(argenturbica White).

1 Rafinesquina loxorhytis.
Leptaena unicostata.
Plectambonites saxea.
Rhynchotrema capax.
Zygospira recurvirostris.
Cyrtodonta sp.
Vanuxemia sp.
Bumastus sp.

In beds between the two chert series on the limestone knob
west of Fluor Camp Strophomena cf. S. subtenta, Platystrophia
acutilirata var., Rhynchotrema perlamellosa, and Streptelasma
rusticum were obtained.
~ These species are characteristic of the Richmond fauna,
which is found in various parts of the Rocky Mountain region.
The formation is therefore of Richmond age throughout.

SILURIAN SYSTEM.

FUSSELMAN LIMESTONE.

Character and distribution.—The Fusselman limestone prob-
ably overlies the Montoya limestone in most areas in the
Deming quadrangle, but as it is not well characterized and is
difficult to separate, it is not separately mapped in this folio.
It has been identified in the Victorio Mountains a short dis-
~tance to the west and in Cooks Range not far to the north, but
the evidence of its presence in the Deming quadrangle is less

satisfactory. About Gym Peak and near The Park the fossil- -

iferous beds of Montoya limestone are overlain in most places
by dark-gray limestone, in part thin bedded, which contains
a few corals believed to be of Fusselman age. It is succeeded
by the Gym limestone, which lies on an irregular surface of
unconformity that cuts down into the Montoya limestone in
places but in general is difficult to locate precisely. On Fluor-
ite Ridge the upper cherty member of the Montoya is overlain
by or faulted against a massive gray limestone that may- be
Fusselman but has more the character of the Lake Valley
limestone, and is so mapped.

Age and correlations.—In the Cooks Peak and Silver City
regions the Fusselman limestone is thin but it contains large
numbers of a distinctive Pentamerus, and in the Vietorio
Mountains it contains an abundant and characteristic coral
fauna, which indicates that it is of upper Niagara age. On
the basis of its lithology and fossils the formation is, therefore,
correlated with the Fusselman limestone in the type locality in
the Franklin Mountains near El Paso.

DEVONIAN SYSTEM.
PERCHA SHALE.

Outerop and relations.—Black fissile shale, lithologically
like the Percha shale of the Silver City, Lake Valley, and
Cooks Peak districts, is exposed in a deep valley on the east
side of Cooks Range, at the northern margin of the quad-
rangle, and in two small areas north and northwest of Fluor
Camp. No fossils were obtained from this shale in the
Deming quadrangle, and the only evidence of its age is its
close similarity in material and stratigraphic position to the

fossiliferous Percha shale (late Devonian) in the type locality .
in Lake Valley district not far north. The thickness in Cooks .

Range is about 150 feet, measured from porphyry below to
basal ledges of Lake Valley limestone above. Apparently the

plane of porphyry intrusion is close to the base of the forma-

tion. In Fluorite Ridge the thickness of Percha shale is
~about 150 feet, with the base cut off by a cross fault in the
western exposure, and by porphyry and a fault in the outerops
north of Fluor Camp. In the Florida Mountains the Percha
shale and the Lake Valley limestone are lacking or overlapped,
for younger limestones appear to lie directly on the Montoya
limestone. There is a small showing of black shale along the
fault between granite and limestone half a mile west of Gym
Peak, which is probably of the same age as the dark shale
apparently included in the Gym limestone a mile southeast of
that peak. This shale may be the Percha lifted by a fault.

CARBONIFEROUS SYSTEM.

GENERAL CHARACTER,

- The Carboniferous system is represented in the quadrangle
by parts of both the lower and the upper- Carboniferous beds,
separated by a very considerable hiatus. The rocks are chiefly
limestone, with some shale and conglomerate.
sippian series is represented by the Lake Valley limestone, of

early Mississippian- age, and the upper part of the Carbon-

iferous system by the Gym limestone. Possibly the Lobo
formation belongs in the late Carboniferous, though that for-
mation is regarded as Mesozoic, and because of its unconform-
able relations it is classified as Triassic (?). The higher

formations overlap southward, and in the Florida Mountains

Deming,

The Missis-

5

the Lake Valley limestone is absent and the younger limestone
lies directly on Montoya and El Paso limestones.

MISSISSIPPIAN SERIES.

< LAKE VALLEY LIMESTONE.

Name and distribution.—The Lake Valley limestone was
named from Lake Valley, in the region on the north, where
the formation is conspicuously exposed. In the Deming quad-
rangle it consists chiefly of slabby to massive gray limestone,
which has a thickness of 500 feet in Cooks Range, but it thins
southward and is lacking in the Florida Mountains. The
formation occupies much of the central slopes of Cooks Range,
but the southerly dip in Sarten Ridge carries the beds below
the surface about a mile south of the northern margin of the
quadrangle. A small mass is exposed in the limestone knobs
at the southeast end of Fluorite Ridge.

Character.—In Cooks Range the beds form a succession of
cliffs separated by steep slopes, the latter marking the outcrop
of soft, calcareous shales. At the base is a massive bed of
light-gray limestone lying on Percha shale with :no noticeable
difference in dip. At the top are thick deposits of chert,
above which is probably the Gym limestone, capped in turn
by conglomerate of the Lobo formation. One measured sec-
tion, including 100 feet of the upper cllﬁ”-makmg bed of
massive gray limestone, is as follows:

Sectum of upper part of Lake Valley limestone, G‘ym limestone (%), and
Lobo formation in Cooks Range.

Lobo formation: ‘ Feet.
Conglomerate, with limestone matrix__________________ 30
Shale, red o iiceeeeo, B0
Conglomerate ... eas 10

Gym limestone (2):

Limestone, nodule bearing ___________________________. 5
Limestone, blue ..o 20
Conglomerate, with some red jasper pebbles ___________ 5
Lake Valley limestone:
Limestone, eherty - - 3
Limestone, gray, with Mlss15s1pp1an fossils ____________ 3
Conglomerate or breccia of white chert _______°_ ______ 10
Chert, white, with crinoid stems_______________________ 20
Limestone, gray, massive ____.._____. e 100

There are no fossils to prove the presence of the Gym
limestone, and therefore all the beds may be Lake Valley.
The top of the lowest bed in the section 1s about 450 feet
above the Percha shale.

At the southeast end of Fluorite Ridge about 100 feet of the
formation outcrops on the northern side of the first porphyry
knob and 300 feet on the southern side. It lies on Percha
shale at both places, as shown in figure 9 (p. 11), and is cut
off laterally by faults or igneous intrusives.

Fossils and age—The formation is abundantly fossiliferous
at some localities. The following species, obtained from the
cliffs 4 miles northwest of Fort Cummings, were determined
by G. H. Girty:

Endothyra sp.

Rhombopora sp.

Leptaena rhomboidalis.

Schuchertella sp.

Productus semireticulatus.
Productus laevicostata.

Productus aff. P. burlingtonensis.
Dielasma sp.

Spirifer sp.

Composita? sp.

Paraparchites sp.

Bairdia sp.

In exposures at the southeast end of Fluorite Ridge half a
mile west by south of Fluor Camp were found Spirifer cen-
tronatus, Leptaena rhomboidalis, Pinnatopora sp., and several
species of Fenestella.

These fossils are regarded by Glrty as characteristic of the
lower part of the Mississippian series. The upper part of

the series is not present in the Southwest.
LATER CARBONIFEROUS ROCKS.’

GYM LIMESTONE.

« Definition.—The Gym limestone is named from Gym Peak,
where the formation is extensively exposed. Its maximum
thickness in the quadrangle, in and southwest of Gym Peak,
is 1,000 feet.

Distribution and relations.— The formation occupies the
summits of the high ridges at and northwest of Gym Peak
and of the two ridges west of The Park, and it extends
down the southeastern slope of Gym Peak. Several small out-
lying masses are intricately faulted into the granite on the
lower slopes, 2 miles south of the peak. The formation
appears to be absent in Fluorite Ridge but apparently occurs
in Sarten Ridge.

In most places it lies on an uneven, eroded surface of the
Montoya limestone and possibly in places on the El Paso
limestone. In the Florida Mountains it is overlain only by
the bolson deposits of Quaternary age. In Sarten Ridge the
supposed Gym limestone rests on Lake Valley limestone and
is overlain by the Lobo formation.

‘Character and local features.—The formation consists chiefly
of limestone, in great part massively bedded, of light-gray
color and showing a brecciated structure in many beds. On
and west of Gym Peak the lower part is dark and the upper part
much lighter colored, the change from one to the other being
abrupt. The thickness in this vicinity is about 700 feet. In
the canyon a mile southeast of Gym Peak, where the beds dip
steeply southward, the limestone apparently in the middle of

the formation is overlain by 80 feet of dark-gray fissile shale,

~ which is traceable for about half a mile and reappears along

the fault on the trail a short distance west of Gym Peak.
This shale may be the Percha, lifted by a branch fault and
elsewhere overlapped by Gym limestone. This shale is over-
lain on the east by cherty beds of Gym limestone containing
abundant Manzano fossils and is cut off on the west by the
great fault which crosses the mountains. Eastward the forma-
tion passes beneath the bolson deposits. In the outlier.2 miles

~ south of Gym Pedk the rock is light-colored massive limestone,

weathering dark gray and containing many fossils. In the

- mass lying farther southwest the limestone is faulted against

the granite, and in one area it is separated by an irregular
deposit of gray quartzitic' sandstone 12 feet thick, possibly
marking-an overlap. A few rods east and northeast are several
large irregular masses of limestone, on and into which the
granite has been complexly faulted, as described under the
heading “Structure” (pp. 9-11). '

The supposed Gym limestone in Sarten Ridge, 4 miles
northwest of Fort Cummings, lies between the cherty limestone
supposed to mark the top of the Lake Valley and a 10-foot
bed of conglomerate underlying the red shale of the Lobo for-
mation. It consists of 20 feet of blue limestone closely similar
to that containing abundant Manzano fossils a few miles to the
northwest and is overlain by 5 feet of nodular limestone.
Beneath the blue limestone is 5 feet of conglomerate contain-
ing some red jasper pebbles, which probably marks the base of
the formation.

Possibly the upper part of the formation is exposed in Sarten
Ridge, in the draw just north of the sandstone quarry, a mile
south of Fryingpan Spring. ‘A few rods northeast of the
quarry and just east of the road a small wedge of limestone
(almost certainly Giym limestone), lying on conglomerate, out-
crops along the great fault.

Fossils anol age.—On the east side of the Florida MOuntalns
the lower beds have yielded only a few fossils, which are all
classed by G. H. Girty as probably of Manzano (late Carbon-
iferous) age. The fauna is well represented, however, in the
limestone above the dark-gray shale member southeast of the
peak, where the following species, determined by Girty, were
found: Chonetes platynotus?, Marginifera splendens?, Beller-
ophon crassus, Phymatifer n. sp.

From slightly higher beds a short distance farther southeast
the following forms were collected: Fusulinella sp., sponge
and sponge spicules, Echinocrinus ornatus, Productus aff. P.
semireticulatus, Ambocoelia 2 sp., Composita sp., Parallelodon
politus 2, Astartelle sp., Plagioglypte. canna?, Bellerophon
crassus var. wewokanus?, Bucanopsis modesta, Pleurotomaria
texana, Pleurotomaria 3 sp., Murchisonia 4 sp., Discohelix?
n. sp., Rhynchomphalus obtusispira, Sphaerodoma aff. S. humalis,
Sphaerodoma aff. S. primigenia, Cyclonema sp., Qlyplobasis?
sp., Orthonema socorroense 2, Orthonema sp., Pseudomelania ? 4
sp., Zygopleura n. sp., Lovonema ? 2 sp., Bulimorpha inornata.

Eehinocrinus cratis was also collected from the Gym lime-
stone near the Mahony mine.

In the small mass of limestone faulted into the granite on the
south side of the Florida Mountains the following species,
identified by Girty, were obtained, mostly as fragments:
Pleurotomaria sp.

Bellerophon aff. B. crassus.
Euomphalus aff. E. pernodosus.

Meekospira sp.
Orthonema sp.

Fusulinella ? sp.
Productus semireticulatus.
‘Pugnax utah.

Composita subtilita.
Astartella ? sp.

TRIASSIC (?) SYSTEM.

LOBO FORMATION.

Definition.—The Lobo formation consists of shale, conglom-
erate, and impure limestone. It is named from Lobo Draw on
the eastern slope of the Florida Mountains, where it is exten-
sively exposed. Its thickness at the type locality is 350 feet.

Distribution and relations.—The outcrop of the formation
extends about 5 miles in a general northwest direction across
the higher slopes of the northern third of the Florida Moun-
tains. Apparently the same formation appears again in the
northern and eastern faces of the high ridge of Sarten sand-
stone in Cooks Range and in small outcrops on Goat Ridge
and Fliorite Ridge. A small exposure is revealed by the
deep hollow near the south end of barten Ridge, just north of
the sandstone quarry.

At the north end of the Florida Mountains the formation
lies on the El Paso and Montoya limestones, but at Capitol
Dome it overlaps on granite. A few rods southeast of the base
of the dome it extends across a fault that brings the granite
against the El Paso limestone, showing that its deposition was
later than the faulting and subsequent planation. = The rela-
tions at this place are shown in figure 7 (p. 10). In the
Florida Mountains the formation is overlain by agglomerate
without any great discordance in dip, and in Sarten Ridge by
the Sarten sandstone, into which it may possibly grade.

Character.—The formation consists largely of reddish and
gray shale and pinkish, impure limestone, but it includes much
conglomerate at its base. Southeast of Capitol Dome, where it



lies on granite, it contains some basal arkosic sandstone. A
section on the west slope of Capitol Dome is as follows:

Section of Lobo formation at Capitol Dome.

Feet.
Sandstone, soft, reddish, with a few thin conglomeratic

layers and some limy beds______ . ____________________. 50
Conglomerate, light colored, with limestone pebbles ..____. 8
Sandstone, pink, soft, with conglomeratic streaks_________ 30
Limestone, slabby, in beds 8 to 10 feet thick, separated by

buff and reddish shale with thin limestone layers ______. 180
Shale, dark reddish ______ e e e e 20
Limestone, massive, impure, with pebbly streaks _.________. 10
Limestone conglomerate, coarse, with chert and quartzite

pebbles in a red sand matrix _____________________________ 20

318

Some of the limestone beds at this place resemble litho-
graphic stone but are harder and contain only 27 per cent of
calcium carbonate, the remainder consisting of 10 per cent
of magnesium carbonate and of material insoluble in acid.

In Cooks Range the formation is thinner and of somewhat
different character. The following section was measured at
the north end of Sarten Ridge, 4 miles northwest of Fort
Cummings: :

Section of Lobo Jormation and underlying beds at north end of Sarten

Ridge.

Lobo formation: : Feet.
Sandstone, snuff-colored ______ . . __________.__________.. 20
Conglomerate, with limy matrix .____ . __________________ 25
Shale, red __ __ .. 40
Conglomerate ._______ e 5

Gym limestone:

Limestone, nodular, inred shale _______________________. 5
Limestone, blue ____________ .. __ 20
Conglomerate, with red jasper pebbles ___________________ 5

The three beds at the base of the section doubtless represent
Gym limestone, for the nodular limestone contains Grym fossils
on the west side of the range.

Age—~No fossils have been found in the Lobo formation, so
- that its age is not determined. In the central part of Cooks
Range it lies unconformably on the Gym limestone, of late
Carboniferous age, and is separated from the overlying Sarten
sandstone (Lower Cretaceous) by an unconformity; hence its
age may be Permian, Triassic, or even earliest Cretaceous.
Because of its unconformable relations with both the overlying
and the underlying formations, however, the Lobo is tenta-
tively classified as Triassic (?).

CRETACEOUS SYSTEM.

The Cretaceous system is represented in the quadrangle by
a few hundred feet of sandstone and shale. The sandstone is
at the base and is of Comanche (Lower Cretaceous) age, and the
shale above is Upper Cretaceous.

COMANCHE SERIES (LOWER CRETACEOUS).

SARTEN SANDSTONE.

Name and distribution.—The Sarten sandstone is named
from Sarten Ridge, in the northern part of the quadrangle.
Its maximum thickness in the area is 300 feet. It occupies
the greater part of Sarten Ridge and is extensively exposed in
Fluorite Ridge, Goat Ridge, Pony Hills, and along part of the
flank of the laccolith, 5 miles north of China Tank.

Character and relations.—The formation consists almost
wholly of light-gray massive sandstone, most of it quartzitic or
very hard. At the base there is more or less conglomerate
. containing some angular and subangular fragments. Some
beds are slabby, and a few contain a little calcium carbonate.

The formation lies nearly everywhere on the Lobo forma-
tion, with no notable discordance of dip and only slight

evidence of erosional unconformity. In the Pony Hills it lies -

on or against pre-Cambrian granite, but this relation is prob-
ably due to faulting. Similar relations are suggested in ‘the
western part of Fluorite Ridge, where outcrops of the Sarten
and the granite are closely associated but not in contact. It is
overlain by the Colorado shale. ‘

Fossils and age.—Some beds of the formation contain abun-
dant fossils, notably at a locality in the ridge about a mile
north of Fryingpan Spring, where a limy bed not far below
the middle of the formation yielded the following species,
determined by T. W. Stanton:

Cardita belviderensis Cragin. Ostrea sp.
Cardium kansasense Meek. Nucula sp.
Protocardia texana Conrad. Trigonia sp.
Protocardia quadrans Cragin. Lunatia sp.
Tapes belviderensis Cragin ? Cyprimeria sp.
Turritella cf. T. seriatum-gran- | Anchura sp.

ulata Roemer.

This fauna, which is nearly the same as that found in the
marginal beds of Comanche age in southern Kansas and near
Tucumecari, N. Mex., is regarded by Stanton as indicating that
the beds are of the age of the Washita group of the Comanche
series of Texas.

The following fossils, which were obtained at the west end
of Fluorite Ridge, at apparently about the same horizon as
those enumerated above, were also determined by Stanton:
Ostrea sp., Trigonia sp., Leptosolen sp., Homomya sp., and
Turritella sp. -
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UPPER CRETACEOQUS SERIES.

COLORADO SHALE.

Distribution and character.—Dark-gray shale of Colorado
age outerops in two areas northwest of Fryingpan Spring. It
occupies the basin in'the southwest side of Cooks Range and
possibly underlies an area of considerable extent beneath the
agglomerate and bolson deposits between there and Goat Ridge.
The outcrop farther west is narrow, but the outcrop in the
basin is nearly a square mile in extent. The thickness of
beds exposed is about 300 feet.

Most of the material is dark shale, but there are intercalated
beds of sandstone that breaks into thin slabs and some concre-
tions and thin beds of fine-grained dark blue-gray limestone,
which weathers to a dirty buff color. The uppermost shale is
darker than that below, and a slabby buff sandstone appears at
one place. The formation is separated from the underlying
Sarten sandstone by an abrupt change in the character of the
material but by no notable discordance of dip and no deposits
of coarse fragmental sediments. The hiatus at this horizon,
however, represents a large part of Cretaceous time.

Fossils and age—The formation contains numerous fossils
in the shallow basin 24 miles northwest of Fryingpan Spring.
Gryphaea newberrys Stanton, Inoceramus labiatus Schlotheim ?,
Metacoceras sp., and Prionotropis sp., determined by T. W.
Stanton, belong to the Benton fauna. The little gryphaeas
weather out in large numbers and accumulate on the surface.
A limestone bed" in the middle of the exposure contains many
scattered cephalopods, which are difficult to obtain in good
condition.

TERTIARY SYSTEM.
AGGLOMERATE AND ASSOCIATED ROCKS.

General character and’ relations.—The Tertiary system is
represented in the quadrangle by a great thickness of irregu-
larly stratified, nonfossiliferous deposits, chiefly of volcanic
origin and fragmental (pyroclastic) character, interbedded
with intrusive sheets and volcanic flows. The material here
described consists of agglomerate, tuff, volcanic ash, flows of
volcanic mud, and some flow breccias. A characteristic expo-
sure of the well-bedded rock is shown in Plate IV. The
greater part of the finer material is wind borne, but portions
have been deposited or rearranged by water. Some beds of
sand, sandstone conglomerate, and gravel of ordinary sedi-
mentary origin are also included.

The thickness of the deposits is more than 2,000 feet. As
they are extensively exposed in nearly all of the mountain
ranges, it is probable that they underlie a large part of the
bolson area. They lie unconformably on various formations,
including the Colorado shale of middle Upper Cretaceous age,
and are believed to be of Tertiary age, although their lower
part may be late Cretaceous, and some of the top beds may

be Quaternary. They are undoubtedly contemporaneous and

closely associated with the eruption of the volecanic rocks with
which they are so extensively interbedded.

The typical agglomerate is a massive rock, mostly very hard,
made up of angular masses of eruptive rocks—chiefly dark-
gray andesite and purplish latite— embedded in a gray or
purplish matrix of tuff or ash. Some of the rock has a crystal-
line matrix and is probably a flow breccia. Interbedded with
the stratified rocks are beds derived from volcanic mud and
thin sheets of lava that flowed over loose fragmental material
and in places include considerable amounts of it. Accumu-
lations of tuff and irregular bodies of volcanic ash of con-
siderable thickness and extent, in part deposited by water,
are abundant. Some of the included beds of sandstone, shale,
gravel, and conglomerate formed of ordinary detrital materials
are difficult to’ distinguish from the bolson deposits.

Drstribution.—The most extensive exposures of pyroclastlc
rocks are on the north end of the Florida Mountains, the crest
and eastern side of the Little Florida Mountains, and the
eastern side and south end of Cooks Range. Smaller masses
are exposed about Fluorite and Goat ridges and on the south
side of Red Mountain.
basalt of Black Mountain' are classed with the formation but
may be somewhat younger than the main body of agglomerate
in other areas.

Local features—The agglomerate forming the rugged peaks
and deeply dissected slopes of the north end of the Florida
Mountains exhibits the relations shown in the sections in
figure 3. Its greatest exposed thickness is about 1,600 feet, but
some of it has been removed by erosion, and doubtless some
higher beds underlie the bolson east of the mountains. It lies
unconformably on the Lobo formation :but without notable
discordance in dip, which is at a low angle to the east and
northeast. Much of the agglomerate in the Florida Mountains
is a hard gray rock in massive beds 50 to 80 feet thick in
many places. (See Pl III.) It consists mostly of large angular
fragments of andesite and other contemporanequs eruptive
rocks in a matrix of partly crystalline nature. Toward the

base at Capitol Dome there is an alternation of less massive

beds as follows:

» bedded in gray agglomerate and ash beds.

Ash and gravel lying beneath the-

Section of volecanic fragmental rocks at Capitol ,Domg.

Agglomerate, very massive, purplish gray_________________ 150

Sandstone, gray toreddish_____________________________ ... 4

Conglomerate, coarse; boulders 1 to 6 inches, mostly of
andesite but some of blue-gray Paleozoic limestone and

coarse reddish granite_.._______ .. ________ 30
Sandstone, light dirty green, slabby, made up mostly of

comminuted volecanic roeks___ ... _ 1R
Boulders, coarse; largely volcanic rocks, some blue lime-

stone and coarse reddish granite._________________.______ 10

Agglomerate and tuff, massive, fine grained; full of small
angular fragments of andesite and other eruptive rocks. 50

Keratophyre, flow, slabby to massive, gray, fine grained,
with beds of andesite tuff in thicker and thinner layers,

some showing mud eracks_______ . . ___________ : 40
Agglomerate, with rounded to subangular masses of andes-

ite, bedded ___ . b 25
Keratophyre, flow, gray, slabby, fine grained._.____________ 3
Conglomerate, coarse, with rounded boulders of andesite,

Paleozoic limestone, granite, and other rocks (base)__.___. 20

The basal bed lies on 50 feet of soft reddish sandstone of
the Lobo formation (see Pl. III), and although there is some
evidence of erosion at the contact there is no great difference in
direction or rate of dip. In places the middle and upper parts
of the series contain finer-grained beds, such as the body of
ﬁne—gramed light-colored tuff that has been quarried for build-
ing stone on the east end of a spur 2 miles northeast of Arco del
Diablo. The agglomerate in the faulted block 1% miles south-
east of Arco del Diablo, is capped by a sheet of considerably
leached andesite and contains masses of epidote.

The agglomerate in the Little Florida Mountains has the
relations shown in figure 8 (p. 10). Part of it underlies the
great sheet of felsitic rhyolite, but the greater part lies above
that sheet and dips gently eastward down the eastern slope of
the range. Presumably this body is at a higher horizon than
the agglomerate in the Florida Mountains, but the relations of
the two could not be ascertained, because of the covering of
bolson deposits in the intervening gap, under which there may
be a fanlt. The agglomerate above the rhyolite is a massive
deposit of dark-reddish, coarse, angular to subangular frag-
ments, some of them 4 feet in diameter. This rock gives a
rugged topography to the top and the western slope of the
mountain, notably in the deep canyon just north of Black
Rock. The coarse deposit thins greatly at the low pass across
the range toward its north end. Possibly it gives place to
finer sediments, for volcanic ash is exposed in slopes just east
of the northern ridge of the mountain. The deposits exposed
underlying the main igneous flow are mostly tuff and volcanic
ash, considerably silicified in places.

A thick succession of agglomerates, ash beds, and eruptwe
sheets is exposed in the south end of Cooks Range. It is cut
off on the west by the great fault and on the east it passes
beneath the bolson deposits. Besides igneous materials the
series includes sandstone and sand, and some of the fragmental
material of igneous origin or nature has been deposited by
water. Some brecciated mud flows are included, probably the
edges of the larger eruptive sheets or small separate extrusions.
The beds are all uplifted to moderately high angles, so that the
general order of succession is exhibited from southwest to
northeast. It begins with a thick series of agglomerates and
ash, with included sandstone, the latter being prominent in
two high buttes 3 miles northwest of Mirage siding, in which
the rock is a red quartzite. In the next series of ridges to the
north tuff is overlain by several sheets of andesite and latite,
then follow quartz basalt and hornblende-mica rhyolite, inter-
The succession is
irregular, but some of the beds of fragmental rocks and igne-
ous sheets outcrop continuously for 5 to 6 miles along the
strike. The thicknesses differ greatly, however, especially the
dimensions of bodies of voleanic ash, which thicken and thin in
short distances.

Volcanic fragmental rocks of various kinds are extenswely
exposed about the foot of Fluorite Ridge, Goat Ridge, and
the southern slope of Cooks Range west of Sarten Ridge.
There is some agglomerate and many beds of ash and of sand-
stone, the latter composed of grains mostly of volcanic rocks.

The material under the basalt cap of Black Mountain is
largely waterlaid and therefore stratified, but it consists mainly
of volcanic ash with some coarser tuff. In all, about 400 feet
of these materials is exposed above the level of the bolson at
the south end of the mountain. The beds and overlying basalt
cap dip east.

The exposure of agglomerate at the foot of the southern
slope of Red Mountain is only a few rods long and a few
yards wide. The material is a typical agglomerate, with angu-
lar fragments largely of dark purplish gray hornblende andes-
ite and with matrix of finer material of the same general
character. A low mound of bluish-gray agglomerate that rises
above the bolson on the southern margin of the quadrangle
about 5 miles southwest of Iola is cut by dikes of various
kinds, one of latite and another of quartz porphyry 10. feet
thick.

. Age—The agglomerates and associated rocks have ylelded
no fossils. According to the relations shown here and in
adjoining areas they were accumulated during Tertiary time
and probably in the later part of that period, for the agglom-



-erate appears to be later than the porphyry intrusions, although

no porphyry masses or boulders have been observed in the
agglomerate. The deposition may possibly have begun at a
somewhat earlier epoch in the Tertiary and may have con-
tinued into the Quaternary, for the relatively young basalts lie
on volcanic ash. ~

QUATERNARY SYSTEM.
BOLSON DEPOSITS.

- In the Deming quadrangle thick deposits of sand, gravel,
and clay of Quaternary age, washed from the mountains,
underlie the wide bolsons. Accumulations of recent alluvium
along the lower flats can not be separated from the older
deposits. Some portions of the alluvium consist of loose sand,
which blows from place to place and gives rise to local sand
dunes, a feature mainly confined to the vicinity of Mimbres
River near Deming. More or less talus accumulating on the
slopes of hills and mountains is of Quaternary age, but its
limits are too indefinite for representation on the geologic map.
The deposits in the great bolsons between the mountains
are not very deeply incised by the present streams, but their
thickness and character are known at certain localities from
well borings, a few of which have reached bedrock. A deep
hole bored in Deming in 1887 penetrated rock at 963 to
- 980 feet, having passed through a succession of clay, sand,
“cement,” and gravel in alternate deposits 5 to 18 feet thick.
. A representative record north of the river in sec. 30,
T. 23 8., R. 7 W., is as follows:

Record of boring in SW. % sec. 80, T. 23 8., R. 7 w.
’ Feet.

Loamand elay .. e__ 0-22
Gravel . e 22 - 24}
ClayY e e e 243 29
Gravel, with much water_ ... 29 - 341
Sand, tightly packed ____________________________________ 343~ 40
Clay. il 40 - 50
Sand, tightly packed_____________________._____________ 50 — 55
ClaY e oo S 55 - 63
Sand ecompact_______________ e 63 - 65
Quicksand. ... ... .. 65 — 66
Gravel and sand, water- . __________________________. 66 — 712
Clay - e 72 -5
Gravel, COATBe ____ oo 75 - 76
Gravel, water __________ .= 76 -9
Sandrock, soft___ ... ... 79 -111

IGNEOUS ROCKS.
By N. H. DARTON and J. L. Ricn.?

GENERAL CHARACTER.

- The younger igneous rocks comprise porphyries of several
sorts, an extensive series of latites and andesites, rhyolites and
felsitic rhyolites, and basalt. = The porphyry forms laccoliths
and sills cutting strata as late as Upper Cretaceous and is
believed to be of early Tertiary age. The latites, andesites,
and rhyolites are mainly flows included in a thick deposit of
agglomerate and other fragmental deposits regarded as of later
Tertiary age. Keratophyre and quartz keratophyre occur in
dikes and thin sheets, but their position in the sequence is not
known. The relative position of the felsitic rhyolite also is
not apparent. The basalt occurs as lava flows on the Quater-
nary sediments and also in dikes.

EARLIER TERTIARY IGNEOUS ROCKS.:

GRANITE PORPHYRY AND QUARTZ MONZONITE PORPHYRY.

Distribution and character.—Sodic granite porphyry grading
into quartz monzonite porphyry forms a large part of the
western side of Cooks Range, at the north margin of the quad-
rangle, and a large mass about 8 miles long constitutes the
greater part of Fluorite Ridge. The rock is intrusive and
occurs chiefly in large laccolithic bodies. It cuts beds ranging
in age from Cambrian to Upper Cretaceous, and probably it
cuts also the lower part of the agglomerate. It is, however,
older than the great igneous flows in the agglomerate series.
Several dikes and sills form -offshoots of the larger masses.
Some small masses of rock of similar character but apparently
of greater age cut the granite of the Florida Mountains.

The rock in Fluorite Ridge, which may be regarded as
typical of the more sodic phase, is medium to light gray and of
pronounced porphyritic aspect. “The phenocrysts recognizable
with the unaided eye are colorless and white feldspars, com-
monly striated, and hornblende, biotite, and quartz, the feld-
spars being the most conspicuous and giving the rock its typical
mottled appearance. Some of them are as much as a centimeter
in size, with an average of about 5 millimeters. Quartz is
inconspicuous. The groundmass is dark gray and felsitic.

Petrography.—Under the microscope the feldspar pheno-
crysts are found to be mainly albite, generally much altered to
sericite. Hornblende and brown biotite are distinetly sub-
ordinate in amount. In some outcrops biotite predominates
over horpblende; in others the hornblende is more abundant;
and in places both are greatly altered, the biotite more so than
the hornblende, which is partly changed to chlorite and mag-
netite. The biotite shows alteration by development of zoisite
and epidote between the laminae in such a way that the mica
which remains is bent about the grains of zoisite and epidote,

1The peﬁrographie descriptions were prepared by John L. Rich.
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around whose margins are rims of abundant grains of magnet-
ite. Within the biotite areas titanite is also abundant. In
some specimens the hornblende is only slightly or not at
all altered, but in all specimens the Dbiotite is consider-
ably changed. Quartz phenocrysts are moderately abundant.
Many have irregular outlines indicating secondary growth.
The groundmass consists principally of orthoclase and quartz,
with some plagloclase and a little augite in minute rods.
The quartz is abundant but interstitial. Accessory minerals
are apatite and rather abundant magnetite scattered in specks
through the groundmass.

A rock from the south slope of Fluorite Rldge marks the
transition to the quartz monzonites. It contains abundant
good-sized phenocrysts of quartz and considerable biotite.
The feldspar phenocrysts are mainly andesine, but many of
them grade to albite in the outer zone.

Variations from the typical porphyry are also found in dikes
and sills extending from the larger masses. The variations
take the form either of a reduction in the amount of quartz,
accompanied by an increase in the proportion of hornblende—
which occurs characteristically in many places as long crystals
crossed or gathered in rosettes—or of a change to the more
calcic feldspars—oligoclase and andesine— which mark the
transition to typical quartz monzonite porphyry.

- LATER TERTIARY IGNEOUS ROCKS.
GENERAL RELATIONS.

A thick series of agglomerate and other fragmental deposits,
with extensive intercalated flows of erupted rocks of several
sorts and at several horizons, occupies a large part of the quad-
rangle. The largest outcrops of agglomerate are in the south-
ern end of Cooks Range, in the Little Florida Mountains, and
in the north end of the Florida Mountains. Smaller masses
outerop about Fluorite Ridge and in some of the other rocky
areas rising above the bolsons and probably extensive deposits
underlie the bolson deposits, which- are described on page 6.
Dikes of several sorts cut the agglomerate and some of the flows.

In the south end of Cooks Range the thickness exposed is
more than 2,000 feet, allowance being made for some duplica-
tion by faulting. From two to six thick sheets of eruptive
rock are included, some of great extent and others small, so far
as can be judged from outcrops. ~The largest flows, which are
near the middle of the series, are latite. Those below are
andesite and those above are andesite, quartz basalt, and
rhyolite. -In the Little Florida Mountains the agglomerate
includes a thick sheet of felsitic or vitreous rhyolite containing
local intrusions of keratophyre. The great mass of agglom-
erate at the north end of the Florida Mountains consists largely
of fragmental material, with thin local sheets of keratophyre.
The total thickness in these mountains appears to be from
1,700 to 1,800 feet.
~ The mutual relations of these three large masses are not
known, but the one in the Little Florida Mountains appears to
be higher stlatigraphieally than that in the Florida Mountains
and probably is equivalent to at least a part of the series in
Cooks Range.

QUARTZ LATITE.

Relations and character.—Quartz latite occurs as extensive
and thick flows, interbedded at several horizons among the
agglomerates and other pyroclastic deposits, and as dikes that
cut the agglomerate. In general the rock is compact, pink to
purplish, coarse grained, and porphyritic. Some varieties are

dark gray and vesicular; others are of lighter color and

include more or less tuff. Two general types are recognized—
hornblende-quartz latite and hornblende-augite-quartz latite—

* differing somewhat in color, texture, and degree of alteration

as well as in mineral composition. The varieties can not well
be separated in the field, for they occur in the same body—in
some places as alternate flows making up the thick sheet.
Some of the latite is similar to the andesite but differs from it
in being much coarser grained and in containing a large
amount of potassic feldspar, the latter distinction being observ-
able only with the microscope. :

Distribution.—The largest masses of latite are two thick
sheets, separated by an irregular thickness of agglomerate, ash,
and other detrital material, that form the crest and part of the
slopes of the high ridge at the south end of Cooks Range,
southwest of Florida station. Xach sheet is probably made up

of several flows, but there is no definite evidence as to their

structure. Another thick mass, probably at the same horizon,
is embedded in the agglomerate 4 miles northwest of Fort
Cummings. Smaller detached outcrops rise out of the bolson
near the southwest corner of the quadrangle and are probably
parts of a large flow and possibly also of some dikes, but their
structural relations are not exposed. In the outcrop 2 miles
north of Mirage a dike of hornblende-augite-quartz latite cuts
the agglomerate. In the ridges south of Fort Cummings and

in a -small outcrop west of Florida station the rhyolite is.

overlain by a thin sheet of brown rock, which appears to be
hornblende-augite-quartz latite. This is the highest horizon
at which quartz latite has been observed in the quadrangle.

.- Augite-bearing - quartz latite predominates in-Cooks Range
and occurs 3 miles southwest of 76 Ranch. Quartz latite with
little or no augite forms the mass 8 miles northwest of Fort
Cummings, a small intermediate flow a mile northeast of
Wilson Ranch, a small mass 1} miles southwest of Fort Cum-
mings, the outcrops 7 miles west and southwest of Tola, ‘md
perhaps others.

Petrography.—The quartz latite is generally light plnk to
purplish, moderately compact, and somewhat porphyritic.
Phenocrysts of feldspar and altered hornblende, although not
conspicuous, make up about one-third of the rock and are
embedded in a felsitic groundmass. Under the microscope the
rock is seen to be made up of a fine, partly crystalline ground-
mass containing phenocrysts of andesine-labradorite, dark red-
brown hornblende, with scattered large biotite crystals. Some
varieties contain considerable augite. Flow structure is indi-
cated by a pronounced tendency toward a linear arrangement
of the phenocrysts. The feldspars are almost wholly unaltered
and generally are zonal, with the rims full of minute inclu-
sions. The hornblende is so much altered, probably by mag-
matic agencies, that in most specimens only cores of the
unaltered mineral, bordered by zones of hematite, remain.
The augite is generally less altered than the hornblende, but in
places it is almost wholly changed to a chloritic aggregate.
Accessory minerals are magnetite and apatite, some of the
apatite being pleochroic. The groundmass is finely crystalline
and contains abundant minute laths of feldspar and, in most
specimens, more or less quartz. The quartz in the groundmass
is difficult to distinguish in most of the thin sections. Deter-
minations of -silica in two specimens by Chase Palmer in the
laboratory of the United States Geological Survey gave 64.75
and 60.94 per cent, which indicate the presence of free silica.
The first of the samples was from the upper part of the large
flow north of Wilson Ranch, the second from a thin flow 24
miles southwest of Florida station.  An index of refraction
much lower than that of Canada balsam characterizes the
groundmass. (as cavities are commonly filled with chal-
cedony, opal, and zeolites, of which thomsonite is one of the
commonest. _

In some of the hornblende latite the feldspar and horn-
blende phenocrysts are embedded in a finely crystalline matrix,
mostly orthoclase ‘but contammg scattered small plagioclase
rods. '

A hornblende-augite-quartz latite of a peculiar copper-green
color is found in the upper part of the main flow 4 miles west
of Florida station and in the basal part of the second flow a
mile northeast of Wilson Ranch. Its distinctive color is due
to alteration of part of the augite to rather unusual fibrous
aggregates of chlorite and an undetermined mineral, probably
one of the amphiboles, which is characterized by strong pleo-
chroism from greenish yellow for the slowest ray to brilliant
bluish green for the fastest and by a high double refraction—
about 0.025.

The latite in the southwestem part of the quadrangle is
mostly nonaugitic and consists essentially of a felsitic matrix
composed chiefly of orthoclase and containing scattered pheno-
crysts of andesine with some hornblende and a little biotite.
The rock in the large mass west of Jola is dense and has few
phenocrysts, particularly of mafic minerals. That exposed 3
miles southwest of 76 Ranch is hornblende-augite-quartz latite
containing anhedrons of augite. At another place the rock is
dark red to maroon, slightly vesicular, and somewhat porphy-
ritic, with phenocrysts of - hornblende and colorless feldspar.
All these rocks differ from the quartz latite of the south
end of Cooks Range in having less hornblende.

ANDESITE.

" Character and relations.—The andesite of the Deming
quadrangle includes varieties containing abundant augite as
well as those with little or none of that mineral. It differs
from latite only in having a groundmass composed principally
of albite instead of orthoclase. It is not, therefore, typical
andesite, being richer in soda than the normal type of that
rock. Some of the andesites and latites are not easily distin-
guished in the field, especially where they are much weathered,
but most of the andesite is much finer grained than the latite.
The andesite occurs chiefly in sheets interbedded in the
agglomerate and tuff. Although some of the sheets are higher
stratigraphically than the latites and some are lower, they all
belong to the same general period of eruption.. A number of
andesite dikes cut Paleozoic strata and granlte, latlte and
agglomerate. ﬁ ‘
Distribution.—The largest sheet of andes1te is in the foot-
hills of Cooks Range, 4 miles northwest of Fort Cummings.
It is 200 to 300 feet thick and lies somewhat below the latite.
Several thin sheets of andesite are interbedded in the tuff 4
miles west and southwest of Florida station at a horizon some-=
what above that of the upper long sheet of latite.: The lowest
is 80 feet thick and extends southeast nearly- to the railroad ;-
the others are thinner and their outcrops are short. A small-
sheet or stock of andesite inclosed in the agglomerate lies a’
short distance below the base of the thick latite sheet 3 miles



northeast of Mirage siding and forms a small knob a few
hundred yards west of the railroad. An eastward-trending
20-foot dike of andesite cuts the latite of the main sheet a mile
northwest of this locality, and other dikes of andesite, with
little or no augite, cut the agglomerate 2 miles northeast of
Mirage. One of the dikes, or a sheet from it, extends to the
railroad and is exposed in a 100-foot' cut, where it contains a
little augite. Large dikes of andesite outcrop in Massacre
Peak (see Pl. VIII), in the small ridge half a mile west, and in
the high ridge north of Puma Spring. They cut the agglom-
erate, and the mass in Massacre Peak is a stock. The dikes in
the ridge next west and south trend northwest or at right
- angles to the larger masses. A dike of very mafic character
cuts the granite 2} miles northeast of China Tank. Other
dikes cut the granite just south of Capitol Dome in the
Florida Mountains. A thin sheet of andesite occurs in the
agglomerate at Capitol Dome, and another caps the small
knob of agglomerate in the faulted block a mile southeast of
Arco del Diablo. A small outerop on the- slope west of Little
Florida Mountains is apparently overlain by rhyolite. The
andesite in the Florida and Little Florida Mountains contains
little or no augite. Fragments of andesite occur in the agglom-
erate at many places.

. Petrography.—The andesites of the area are of medium-dark
- color, with inclination toward purple tones. All are fine-
grained and compact, and none are vesicular, though fluidal
texture is commonly revealed by thin sections. Phenocrysts
of oligoclase-andesine or andesine and brown hornblende, with
a few good-sized crystals of biotite, are embedded in a finely
and in places imperfectly crystalline groundmass of feldspar
ranging from albite to oligoclase. The hornblende phenocrysts
are commonly altered to chlorite, and in most specimens there
is considerable calcite. The andesite contains more or less
augite in some localities; in others none is recognizable though
it may once have been present in small amounts. Accessory
minerals are magnetite, titanite, and apatite. '

- The andesite occurring in dikes shows no special character-
istics but is finer grained and darker than that of the sheets.
Some of it contains augite. A dike of andesite of highly mafic
character cuts the granite 2§ miles northeast of China Tank.
It is a dark dense rock containing small phenocrysts of horn-
blende and augite. The groundmass is made up mostly of
minute rods of andesine-labradorite. Secondary calcite is
abundant. The andesite of the dikes cutting the granite of
the Florida Mountains is dense, dark, finely crystalline, and
porphyritic.

QUARTZ BASALT.

Character and distribution.—In the region south and south-
west of Fort Cummings the igneous sheet next above the
latite consists of dark coarse-grained, distinctly porphyritic
rock, having white phenocrysts of striated feldspar in a purp-
lish-gray aphanitic groundmass. Its composition ranges from
that of quartz basalt to that of olivine-bearing andesite, but it is
all of the same general appearance and quite unlike the igneous
rocks above and beneath it. Parts of the rock now contain
_ no olivine, but apparently its absence is due to alteration, for
in some specimens there are outlines of an altered mineral
which appear to indicate its former presence.

The largest exposures are in the center and on the eastern

slope of the large dome-shaped uplift half a mile south of
Fort Cummings, where the sheet has been bared by the
removal of the overlying rhyolite and tuff. It is also exposed
along the bases of the ridges, 2 and 3 miles south of the fort,
where the outcrop is repeated by faulting, and remnants of a
widespread sheet cap some of the ridges on either side of the
main road, east and north of Massacre Peak. An interrupted
outerop also extends along the slope south and southeast of
that peak, on the west side of the structural dome. The south-
westernmost exposure is a quarter of a mile northwest of
Puma Spring.

The sheet is at least 200 feet thick in the dome south of
Fort Cummings, but it thins toward the west and is probably
discontinuous in places along its western outcrop. In.the
center of the dome south of the fort the lowest rock looks very
coarse grained, whereas the main body appears to be only
moderately coarse; both have the same mineralogic composi-
tion. The sheet is overlain by tuff and agglomerate contain-
ing a thin sheet of andesite and extending up to the base of
the thick rhyolite sheet capping the main ridge. This relation
is general throughout the area south and southwest of the
fort, but the thickness of the intervening body of. pyroclastic
rocks ranges from 40 to 150 feet. Beneath the quartz basalt
sheet there is also some agglomerate between it and the main
latite body. This is well shown in the outcrop 2 miles west of
the fort, where 40 feet of ash intervenes between the two
sheets.

Petrography.—The quartz basalt has a rough surface and is
almost black. It contains moderately abundant phenocrysts
of andesine-labradorite. Mica and hornblende phenocrysts in
fair abundance are indicated by typical outlines filled with
secondary minerals, but the original minerals are gone. In

contain none.
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some specimens the olivine, completely altered to an aggregate
of ‘what appears to be serpentine and limonite, is moderately
abundant; in others it is represented only by outlines which
resemble it.. Augité forms small phenocrysts as well as rods
and anhedrons in the groundmass, which is fine grained and is
composed of small plagioclase laths, augite rods, and magnetite
specks, in a matrix of poorly crystalline feldspar, some of
which, probably orthoclase, has a blocky habit. ~Accessory
minerals are apatite, magnetite, and zircon. The rocks from
different outcrops differ somewhat either in having more or less
olivine or else in having more or less orthoclase in the matrix.
Therefore they range from olivine-bearing latite to basalt,
although in the character of their feldspar they show a closer
relation to the more sodic rocks. :

Quartz, in xenocrysts measuring 1.1 millimeters across, is
common, some sections showing ten or more fragments of it,
though two of the sections examined did not include any.
The grains are bordered by a reaction rim of augite, and most

“of them have the irregular outline indicative of resorption by

the magma.

In all these rocks the majority of the feldspar phenocrysts
are bordered by rims of inclusion and many of them show
indistinet boundaries against the groundmass, as if the pheno-
crysts had continued to grow after the groundmass had begun
to crystallize. Areas having outlines suggesting hornblende
and now filled with aggregates of augite crystals indicate that
the hornblende was resorbed by the magma and recrystallized
as augite.

KERATOPHYRE.

Distribution and relations.—Keratophyre occurs in sheets
and dikes in numerous places in the quadrangle. The largest
mass outcrops for a short distance along the foot of the western
slope of the Little Florida Mountains. (See section b, fig. 8,
p. 10.) Its relations are not well exposed, but it appears to
cut or to be faulted against the obsidian and tuff that underlie
the main sheet of felsitic rhyolite. A thick dike, characterized
by thin, nearly vertical plates of reddish rock, cuts the rhyolite,
obsidian, and tuff in the southeast corner of the same range.
Thin sheets, too small to be mapped, are interbedded in the
lower part of the pyroclastic deposits at and near Capitol
Dome. A large vertical southwestward-trending dike, 20 to 30
feet thick in places and nearly a mile long, cuts the agglom-
erate 4 miles northwest of China Tank and outcrops as a long,

- narrow ridge. It has two short branches near its middle. A

similar dike with nearly the same thickness and trend crosses
the bolson slope a mile farther south. A small dike cuts the
El Paso limestone half a mile north of Capitol Dome, and
similar dikes cut the granite south of the dome. A small dike
of quartz keratophyre traverses the granite west of Capitol
Dome. A short distance south of Arco del Diablo a large dike
of keratophyre, 15 to 25 feet thick, extends from the bottom
of the mountain nearly to the top, cutting the granite for a
thousand feet or more. As it is less resistant than the granite,
its course is marked by a deep ravine in the slope, in which
the relations are clearly exposed in places. Along the contacts
much epidote is developed in nodules arranged parallel to the
granite.

Character.—The rock in general is fine grained and dark

- gray; it has no quartz and few mafic minerals and is highly

sodic. It is apparently intermediate in composition between
hornblende andesite and the felsitic rhyolite and the quartz
keratophyre west of -Capitol Dome. Its texture is generally
felsitic but with a tendency toward the development of small
feldspar phenocrysts, commonly less than half a millimeter
long. Some masses have a light-greenish tinge due to grains of
epidote. :

Petrography.—The microscope reveals a well-developed por-
phyritic fabric, though individual ecrystals are everywhere
small. The groundmass is microfelsitic and contains abundant
small phenocrysts of feldspar ranging from albite to oligoclase.
Most of the original ferromagnesian minerals are replaced by
calcite or epidote, which are abundant secondary minerals.
The epidote, to which most of the greenish color is due, is
irregularly disseminated. Magnetite, apatite, and titanite are
accessory minerals.

The dike of quartz keratophyre traversing the granite west
of Capitol Dome has orthoclase phenocrysts 5 millimeters long
rather sparsely distributed in a microgranular groundmass of
quartz and albite, with a few grains of magnetite. The pheno-
crysts are apparently of local development, for some specimens

RHYOLITE.

Distribution and relations.—Rhyolite occurs at many places
in the quadrangle, but the largest exposures are in a widely
extended sheet or succession of lava sheets lying not far
above the sheet of quartz basalt west and south of Fort
Cummings. Originally the sheet was much more extensive,
but much of it has been removed by erosion, especially in the
wide dome above Massacre Peak. The easterly dip carries it
beneath the bolson southeast of the fort, and it may extend
underground in that direction for some distance. ‘A dike of a

similar rock appears on the western side of the Little Florida
Mountains and there is a small outcrop of it near the north
end of that range. Other exposures are fousid near the south-
west corner of the quadrangle and in a small knoll 4 miles
west of Black Mountain. A small sheet caps the hill of
agglomerate east of Fluor Camp, and another mass appears in
a low knoll half a mile southeast of the cap. A small wedge
of the rock occurs in the prominent knob half a mile northeast
of Massacre Peak.

- The sheet south and west of Fort Cummings lies on tuff 20
to 150 feet thick and beneath a flow of quartz basalt. In most
places it consists of two flows, the lower one light colored and
coarse grained, the upper one pinkish and fine grained. At
one place on the ridge, 1 miles south of the fort, the two are
separated by a bed of volcanic ash 15 feet thick. No overly-
ing beds are exposed except near the fort, where there is a much
younger basalt. '

Character—The rhyolite presents some diversity in appear-
ance though but little in composition. In texture it ranges
from compact and semivitreous to dense and porphyritic with
prominent phenocrysts of quartz, feldspar, and mica and in
color from white, in the more vesicular varieties, through vari-
ous shades of gray and pink, the pink inclining to purple
tones. In mineral composition it is uniform, consisting of a
glassy axiolitic, partly devitrified groundmass, in which are
phenocrysts of quartz, sanidine, plagioclase, biotite, and gener-
ally brown hornblende. Biotite is everywhere present, but

~ hornblende is moderately abundant in some places and absent

in others.

Petrography.—The dense porphyritic rock of the large
sheet 1} miles southwest of Fort Cummings is representative
of the rhyolite as a whole. It is pinkish and to the unaided
eye shows small phenocrysts of quartz, feldspar, hornblende,
and biotite in a pink felsitic groundmass. The biotite flakes
have a characteristic coppery brown color. Quartz pheno-
crysts are abundant and commonly have corroded outlines,
although some single crystals which in part have well-rounded
outlines are'also angular in part. Fragments of quartz crystals
are partly resorbed and associated with other fragments not so
affected. 'These conditions indicate fracturing, probably by
flow movement in the cooling lava at the surface or during
eruption, subsequent to the corrosion by the magma. »

The feldspars are sanidine and plagioclase in about equal
proportions. The plagioclase differs somewhat in composition,
but in general, as indicated by the index of refraction, it is
sodic andesine, approaching oligoclase. The feldspar pheno-
crysts, like those of quartz, are both resorbed and fractured,
the plagioclase in particular showing marked corrosion. Horn-
blende is conspicuous, though nowhere abundant. Biotite
phenocrysts are more abundant than those of hornblende.

The groundmass is strikingly axiolitic, and it seems almost
certain that the axiolites have been formed by devitrification
around flattened or collapsed gas cavities, as they have in a
similar rhyolite from the Silver City quadrangle, on the north-
west. There is considerable glass remaining, more in some
specimens than in others. The index of refraction of the
groundmass as a whole is almost exactly the same as that of
the sanidine. The ratio between groundmass and pheno-
crysts averages about 3 to 1. Accessory minerals are titanite,
in crystals nearly 0.5 millimeter in length, and magnetite.

Other specimens of rhyolite range in color from white
through varying shades of gray and pink, and in texture from
moderately vesicular to compact and almost glassy. A few
specimens contain abundant fragments of pumice, most of
which was doubtless showered into the lava during its eruption.
In mineralogic composition there is variety in the propor-

‘tions of the feldspar phenocrysts, plagioclase, and sanidine.
In some of the rocks plagioclase is slightly in excess, in others

sanidine predominates slightly. Some of the masses contain .
no hornblende, in others it is abundant. The proportion of
glass in the groundmass differs; a black obsidian from the west

base of the Little Florida Mountains is almost wholly glass.

Its relations are shown in figure 8, b (p. 10).

FELSITIC RHYOLITE.

+ Distribution.—Felsitic rhyolite, or dacite, of varying com-
position, closely related to the biotite-hornblende rhyolite,
outcrops at several localities in the quadrangle. Some of it
is in irregular masses, formed perhaps in the necks of old
voleanoes, as in Red Mountain and in the White Hills. In
the Little Florida Mountains there is a widespread sheet of
this rock. It also occurs in dikes, one of which cuts the
agglomerate on the Florida Mountains east of Capitol
Dome. A long dike crosses the Florida Mountains south of
Arco del Diablo, cutting the Lobo formation, agglomerate, and
granite. Several masses of unknown structure rise out of the
bolson southwest of Tola and northeast of Spalding, and another
small mass separates rhyolite from latite in a hill 6 miles west
of Tola. ' '
Character.—The felsitic rhyolite is fine grained and mostly
white, though in places it is brownish red, gray, or light
purplish gray. Its composition ranges from nearly that of
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normal rhyolite in one direction to that of quartz keratophyre
in the other, but the differences can not be recognized in the
field, and owing to their small size the crystals are difficult to
determine with certainty under the microscope. There is prob-
ably a gradation through all stages from rocks high in potash
to those high in soda.

A characteristic of the rock is its spherulitic structure, which
is perfectly developed in some places. A chalky appearance
and texture is a further peculiarity at most places. Part of
the large sheet in the Little Florida Mountains is vitreous and
contains some fragmental material in its lower part; near the
central part of the mountains it is much silicified. A large
part of it is pale brownish pink.

Petrogmpky —The felsitic rhyolite in Red Mountain and the
White Hills is almost pure white, of uniform felsitic texture,
and almost entirely free from phenocrysts. The microscope
shows orthoclase and abundant quartz in micropegmatitic

intergrowth. Spherulites of feldspar and perhaps some quartz -

are recognizable but are not so prominent as in many of the
other masses. Ferromagnesian minerals are represented only
by scattered specks of iron oxide, mostly hematite, and a very
little biotite. Zircon is a moderately abundant accessory.

Other occurrences of the rhyolite differ in minor respects
from the one above described, but although the color ranges
from white to dark gray or pink, there is little diversity in
texture. A little biotite and minute rods of bluish amphibole
are recognizable in thin sections. In the massive rock at the
base of the main flow at the middle of the west side of
the Little Florida Mountains the rhyolite is vitreous, reddish
brown, and somewhat banded. It contains much secondary
quartz, due to silicification. The orthoclase is radial, and there
is some blue amphibole. Some of the rock at the north end of
the mountain is similar but also includes fragmental matter.

Obsidian.—At the west base of the Little Florida Mountains
there is a thin sheet of black obsidian lying between ash and
agglomerate and overlying rhyolite for some distance. It is
8 to 20 feet thick and its outcrop is repeated by faulting, as
shown in figure 8, b (p. 10).

RHYOLITE PORPHYRY.

Distribution and character—Dikes of rhyolite porphyry,
doubtless closely related genetically to the rhyolites, traverse
the granite west of Arco del Diablo and 2 miles south of Gym
Peak and form a small group of knolls 4 miles southwest of
Tola. All are closely similar, not differing greatly from the
felsitic rhyolite in appearance and ranging in color from almost
pure white to light pink. They have a dense felsitic ground-

mass, through which are scattered small phenocrysts of quartz

and clear colorless feldspar.

Petrography.—Under the microscope the rhyolite porphyry
18 seen-to consist of phenocrysts of quartz, sanidine, and albite
in a microgranular to micropegmatitic groundmass of quartz
and orthoclase, with perhaps a little albite. Most of the
quartz phenocrysts are nearly idiomorphic, but some are
rounded and pitted considerably by corrosion by the magma.

Sanidine is less abundant than quartz. Albite phenocrysts-

are few and are generally partly sericitized.

The rock of the dike cutting the granite 2 miles south of
Gym Peak, in the south end of the Florida Mountains, exhibits
a peculiar feature in that each phenocryst, whether of quartz
or feldspar, is surrounded by a band 0.5 millimeter wide,
which appears darker and denser than the rest of the ground-
mass. This darker band is generally bordered in turn by a
narrow ring of white, which serves to set off the whole sharply
against the greenish-gray groundmass. A clouded condition
of the feldspars, as well as the whole appearance of the rock,
suggests secondary action by vapors or solutions as the prob-
able cause of the peculiar alteration.

QUATERNARY IGNEOUS ROCKS.
BASALT. ‘

Distribution and relations.—The youngest voleanic rocks of
the quadrangle are flows and dikes of basalt. The rock is
fine grained, black, and exceptionally hard. Some of the rock
in the flows contains gas cavities, but that of the dikes is
coarser and dense.

The flows lie on and perhaps are also interbedded with the
bolson deposits. A thick sheet caps Black Mountain (see Pl
IX) and dips beneath the bolson at its east end. A smaller
mass, probably connected underground with the other, rises
out of the bolson 2 miles northwest. An irregular flow under-
lies the area about Fort Cummings and rises in low ridges
east and west of the fort. A long, thin dike cuts granite,
porphyry, and sandstone in Fluorite Ridge, and a small one
cats across the southwest end of Black Mountain. Another
cuts limestones and associated rocks 5 miles northwest of
Fryingpan Spring, and two branched -dikes, 20 feet thick,
cut tuff 11 miles south of Massacre Peak. A small mass,
probably a flow, lies in the valley 6 miles southwest of Tola.

Petrography.—The basalt in the flows is of nearly uniform
appearance. That of Black Mountain is completely crystal-
lized and contains phenocrysts of feldspar and red olivine.

Deming.
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Crystals of olivine 1.5 millimeters long are the largest seen
under the microscope. They are generally clear in the center
but are changed around the borders and along the cracks to
yellowish-red iddingsite. Laths of calcic labradorite, between
which are packed small anhedrons of augite, olivine, and
magnetite, make up the remainder of the rock. The gas cav-
ities are partly filled with calcite. .

The basalt of the other flows differs from that above de-
scribed only in minor particulars. The flow at Fort Cummings
is in. part highly vesicular, and the cavities are filled with
zeolites, some being lined with thomsonite, others with
heulandite, and others have a layer of thomsonite between an
outer coating of heulandite and a central filling of heulandite
in radial aggregates.

The basalt of the dikes is coarser and of more uniform
texture than that of the flows. The dike cutting the agglom-

- erate at the west end of Black Mountain is instructive because

it is but little weathered and because it exhibits the beginning
of an alteration which has progressed so far in the other basalts
as partly to obscure their original nature. The rock is almost
black, thoroughly crystallized, and contains a small number
of phenocrysts of lath-shaped feldspar and irregular crystals
of olivine. The microscope shows crystals of feldspar 2 milli-

w . Capitol Dome .

FLORIDA MOUNTAINS. -

The Florida Mountains consist mainly of granite and
agglomerate, the latter constituting the high rugged ridge at
the north end of the range. Paleozoic limestone also occurs
in several areas, one large mass occupying the crest for a
short distance east of The Park.

In general the range has a monoclinal structure with an
easterly dip. It may form the eastern limb of- an-anticline
with its axis beneath the bolson on the west or may be
bounded on that side by a fault. The strata are tilted in
several directions but are not folded to any great extent. At
Capitol Dome - the strata dip to the east and the underly-
ing granite outcrops along the lower part of the western slope.
(See Pl. IIL) This easterly dip also predominates in the
strata near The Park, At Gym Peak, as shown in section c,
figure 5, the strata are slightly arched and in the faulted
blocks on the west are some shallow synclines. Near its
north end the range is crossed by a profound fault trending
nearly east, and the Paleozoic strata of The Park and the
Gym Peak area are cut off on the south by another great fault.
The salient stluctulal features of the range are shown in the
sections in figure 5.
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FIGURE 5.—Structure sections across Florida Mountains.

a, Through Capitol Dome ; b, through Arco del Diablo; c, through Gym Peak; d, along the length of the range through South Peak and east of Arco del Diablo. gr, Pre-Cambrian
granite ; €b, Bliss sandstone; Oep, El Paso limestone; Om, Montoya limestone; Cg, Gym limestone; Cgs, black shale member (pussibly Percha) El, Lobo founatlon Tag,
Tertiary agglomerate; Tk, keratophyre dike; T, felsitic rhyolite ; Trp, rhyolite porphyry dikes; Qbs, bolson deposits.

meters long and irregular crystals of olivine a millimeter across
in a matrix of smaller feldspar laths, small olivine and augite
anhedrons, and magnetite grains. The olivine crystals are
altered along the borders and along cracks to a peculiar
aggregate of secondary minerals of a general light-green color,
including an almost colorless fibrous to lamellar mineral with
high double refraction, probably tale. This mineral appar-
ently grades into a light-green to medium dark green variety,
similar in other respects to the colorless mineral. Secondary
brown biotite is also common in the aggregates. The augite
is almost unaltered. Most of the other basalts now contain

_no fresh olivine, as it is wholly altered to the felted green and

brown aggregate above described. In some specimens calcite
is abundant. '

The basalt of the dikes is evidently of nearly the same com-
position as that of the flows, but it differs from it in texture
and in mode of alteration. The olivine in the flows has been
altered to iddingsite, that in the dikes to the talc-biotite aggre-
gate just described.

STRUCTURE.

GENERAL FEATURES.

In the Deming quadrangle the rocks outcrop in isolated
ridges and hills so widely separated by bolsons that the general
structure can not be determined. None of the structural
features indicate flexures or dislocations of more than local
extent; hence the structure and resulting distribution of the
rocks beneath the bolsons can be only surmised.

“The relations in the Florida Mountains suggest the eastern
limb of an anticline, but that the Snake Hills are the western
limb of the same flexure is purely conjectural. Sarten Ridge
and the ridges west of it define a roughly circular synclinal
basin rising on the south into the anticline of Fluorite and
Goat Ridges. A great fault extends diagonally across Cooks
Range, with a drop of several thousand feet on its east side, but
there are no other large strike faults. Possibly the lowlands
now occupied by the bolsons are downfaulted blocks, but there
is no evidence to that effect, and in general it seems more
likely that the depressions are chiefly due to erosion of the
softer rocks of the younger formations, especmlly the soft
shales and sandstones of late Cretaceous and early Tertiary age.
On account of this lack of knowledge no attempt has been
made in the sections on the structure-section sheet to- show
the structure elsewhere than in the ridges.

Faults are numerous, the larger ones crossing the range from
east to west. The largest, which passes along the southern
side of The Park and a short distance south of Gym Peak,
dips 40° to 70° 8. and has a throw of 2,000 feet along part of
its length, where the granite is thrust upon the upper beds of
the Gym limestone. The slope of this plane is well exposed
in the large spur south of The Park, where it dips 40° S:
This fault branches in The Park, but along the northern
branch the uplift is on the northeastern side, bringing up the
granite and leaving a relatively depressed wedge-shaped block
of Gym limestone and underlying strata between the branches.
The block on the northeast is tilted eastward at a moderately
steep angle and half a mile west of Gym Peak is cut off by
another fault, which has a vertical uplift of 2,000 feet and
extends south to the main. fault. It also branches just north-
west of Gym Peak, one branch extending northeast and the
other curving north; in both the upthrow is on the east.
Montoya limestone abuts against Bliss sandstone on the eastern
branch. 1} miles northeast of Gym Peak, and Gym limestone
abuts against granite on the western branch, east of the zinc
mine. Apparently this fault branches again farther north, a
western banch bringing upturned Montoya limestone in con-
tact with granite and the other branch cutting off the El Paso
limestone in the spur half a mile southwest of Byer Spring.
The tilted block east of The Park is cut off on the north by
a large fault that lifts the granite against the El Paso limestone
on the main divide, as shown in section d, figure 5. The
block is also crossed by several small step faults of 40 to 200
feet throw, trending nearly east and well exposed in the cliff
east of The Park but lost in the area of Gym limestone farther
east. In the ridge extending northwest from The Park a
fault trending northeast drops the Gym limestone to the level
of the El Paso limestone, and another brings the El Paso
limestone and the granite together a short distance southeast of
Byer Spring. A mile farther southeast the plane of this fault
appears to have a low dip to the east, as the granite-limestone
contact slopes down the south side of the hill nearly to the
northeast fault.

On the slope 2 miles south of Gym Peak: the: gramte and
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